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13, Abdbstrzct (continued)

or TCD, Phase 1 further expanded Phase | testing by challenging the TSP with
GD, VX, or comtined HD/Levisite (L). Polyethylene glycol (MW = 540 daltons,
PEGC 540) was used as a quality control TSP and a reference <tandard
throughout the task.

TSPs ranged from completely {neffective to hightly effeccive against specific
CSM challenges. Three TSPs, ICD Nos. 1465, 1511, and 1536, were selected for
testing ir Phases 2 and J.
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EXECUTIVE SUMMARY

Fourteen candidate topical skin protectants (TSPs) were examined in
a muitiple-phase testing reaimen that included a variety of testing models
designed to assess different aspects of TSP efficacy. Phase 1 initial
efficacy tests were performed using both in vitro and jn vive models. The
Phase 1 in yitro modai involved determining the peretration prefile of a
challenge dose of chemical surety materiel (CSM), either soman (GD), VX, or
thickened soman (TGD), through a 0.1 mm thick film of TSF layered between two
disks of synthetic membrane. The in vivo msdels were performed in New Ze2aland
White rabbits pretreated with 0.1 ma thick layers of TSP. Follawing topical
application of an organcphosphonate challenge (TCC) on rabbits, the end point
for determining TSP efficacy was erythrocyte acetylcholinesterase inhibition
profiles. Following topical application cf a vasicant challengs (HC), the end
point for TSP efficacy was the size of the lesion resulting after prescribed
exposure periods.

Phase 2 consisted of i3 yivg testing cnly and differed frem Phase 1
in that the candidate TSPs were subjected to water and time stress before
challenging with KO or TGD. Phase 3 further expanded Phase | testing by
challenging the TSP with GD, ¥X, ar combined HD/Lewisite (L). Polysthyliene
glycol (MW = 540 dal.ons, FEG 940) was used as 2 quality contrel TS2 and 2
reference standard throughout the task.

TSPs ranged from complaotely ineffective to highly effective against
specific CEM challenges. Three TSPs, ICC Nos. 1465, 1511, and 1536, wers
selected for testing in Phases 2 and 3.
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TASK 89-03:
TEST UP TO 20 CANDIDATE TOPICAI PROTECTANTS

1.0 INTRODUCTION

The U.S. Army Medical Research and Development Command (USAMRDC) via
the U.S. Army Medical Research Institute for Chemical Defense (USAMEICD) is
currently evaluating candidate topical skin protectants (TSPs) for their
efficacy against various chemical surety materiel (CSM) challenges.

Task 89-03 was conducted at Battelie's Medical Research and Evaluation
Facility (MREF) to examine the protective effectiveness of TSPs submitted by
USAMRICD for testing. Materials and methods employed in this study are
detailed in MREF Protocol 58, supplied as Appendix A to this report and
entitled, "Evaluation of New Candidate Topical Protectants Using [n Yitro and
In Yivo Models to Determine Their Relative Effectiveness Against Thickened GD,
GD, VX, HO and HL." The task consistod of three test phases (see diagram in
Appendix A), which included both ip vitro and in vivg tests conducted under a
variety of test conditions and "SM challenges. Upon completion af each phase
of tasting, candidate TSPc were statistically ranked from most to least
effective relative to each CSM chzllenge. The objective of this task was to
provide information to USAMRICD scientists to be used for {dentification of
efficacions candidate TSPs for transition to more advanced testing and field
evaluations.

Letter reports of the results were presented to USAMRDC as each
phase of screening was completed. Based on the letter reports (included as
appendices B, C, and D of this report), decisions to transition TSPs from one
phase to tne next for further testing was made by USAMRICD investigatcrs with
consultation from MRZF personnel. Thus, of the 14 TSPs tested in Phase |,
five TSPs were initially transitioned for testing in Phase 2. However, at the
further direction of USAMRICD, only three of these TSPs were fully tested in
Phase 2 and were then transitioned to Phase 3. The other two TSPs
transitioned to Phase 2 were, therefore, only partially tested.

In addition to the above work, five special studies assoctated with
assessing the in vivg efficacy of various lots of ICD No. 1536 were performed
under Phas: 1 of MREF Task 89-03 to meet additional test requirements needed
to answer questions raised during Operations Desert Shield and Desert Storm.




A summary of findings from each special study is presented in Section 3.6 of

this report.
2.0 MATER[ALS AND METHOQS

Polyethylene glycol with a mean molecular weight of 540 daltons
(PEG 54G, or Carbowax, from Union Carbide) was included in all phases as a TSP
control. Stringent quality control processes based on the day-to-day efficacy
of PEG 540 were maintained throughout each phase of study to control for
variable experimental conditions.

A1l CSM was supplied by USAMRICD. HL was formulated at the MREF as

© 75 percent HD and 25 percent L by volume. Purities of GD, GB 1n TGD, VX, and

HD were assessed by Battelle chemists prior to use on study. The mean purity
and range of acceptable purities (95 percent confidence limits) used in

Task 89-03 are listed in Table 1. Volumes of GD, TGD, and VX for application
on rabbit backs were adjusted for purity.

TABLE 1. RANGE OF ACCEPTABLE CSM PURITIES (percent)
USED IN TASK 89-03

Standard Luver Upper
CsH Mean Deviation Limit Limit
G0 88.2 2.2 83.8 96.2
TGD 82.6 5.4 71.8 93.4
VX 76.8 3.8 69.2 84.4
no 87.7 2.5 82.7 §2.7

A list of the 14 TSPs tested in Task 89-03, identified by ICD No.,
MREF No., product name, and manufacturer is presented in Table 2.

IS
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2.1 Test Animals

New Zealand White rabbits were chosen as the in vivg tast model for
this study on the basis of the extensive MREF data base and experiance for
percutaneous applications of CSM and TSPs to the species. Male, specific
pathcgen-free (SPF) rabbits were homogenenusly assigned to treatment groups
based on body weights (2.0 to 4.0 kg). Rabbits were purchased from Hazleton
Laboratories, Kalamazoo, M!. Rabbits were quarantined at either the MREF or
at the Battelle Animal Resources Facility, 505 King Avenue, Columbus, OM,
before being transported to the MREF. Upon receipt at the MREF, the animals
were weighed, sexed, and observed for signs or symptoms of disease during a
quarantine period of at least 7 days. Positive identification of animals
throughout each study was maintained by ear tattoo.

Animals transported to the MREF from the King Avenue facility were
acclimated for at least 24 hr prior to being placed on study. At both
facilities, housing was individual in stainless-steel, slotted cages equipped
with automatic watering systems. Humidity was programmed and maintained at
50 percent (t i0 percent) and temperature 2* 21 € (¢ 3 C). Fluorescent
lighting was maintained at a light/dark cycle of 12 hr each per day. Purina
Certified Rabbit Chow and water were available at all times during quirantine
and holding. During the 24-hr test period, animals were givan free access to
water, but were not given rabbit chow while in the treatment stanchions. No
contaminants which would interfere with the results of the study are known to
be present in the water or feed.

Rabbits were given 5.0 mg/kg (20 mg/mL) xylazine and 35.0 mg/kg
(100 mg/mL) ketamine by intramuscular injection prior to the marking of test
sites and TSP application.

2.2 Facilities

Battelle's Animal Resources Facilities have been registered with the
U.S. Departnent of Agriculture (USDA) as a research facility (Number 31-21)
since August 14, 1967, and are periodically inspected in accordance with the
provisions of the federal Animal Welfare Act. Battelle's statement of
assurance regarding the Department of Health and Human Services policy on
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humane care of laboratory animals was accepted by the Office of Protection
from Research Risks, National Institutes of Health, on August 27, 1973.
Animals at Battelle are cared for in accordance with the guidelines set furth
in th2 “Guide for the Care and Use of Laboratory Animals® (NIH Publication No.
86-23) and/or in the regulations and standards that are promulgated by the
Agricultural Research Service, USDA, pursuant to the Laboratory Animals
Welfare Act of August 24, 1965 as amended.

On January 31, 1978, Batteile Memorial Institute received full
accreditation of its animal care program and facilities from the American
Associatioa for Accreditation of Laboratory Animal Care (AAALAC). Battella's
full accreditation status has been renewed after every inspection since the
original accreditation. The MREF is a part of the facilities granted full
accreditation.

2.3 fxperimental Design

Phase 1, designated the initial efficacy phase, was conducted in two
parts, ona ig vitrg, and one fn yivo involving male New Zealand White rabbits.

“The purpase of Phase | was to determine where 3 given TSP would rank for

initia) efficacy relative to other TSPs using GO, TGO, or VX (ip vitro) and HD
or TGD (in yive) as chalienge agents. HD and TGD were selected for use in
Phases 1 and 2 jn vivg tests because both present substantial cutaneous
hazards, and represent the two broad classes of chemical agents (i.e.,
vesicants and nerve agents) for which TSPs should be efficacious.

Phase 2, designated tne functional testing phase, was conducted to
determine how TSPs transitioned from Phase 1| would ba affected by factors
encountered in field use, i.e., time of wear and environmental moisture.

Phase 3, designated the advanced efficacy phase, was conducted to
determine how successful candidate TSPs from the previous phases protect
dgainst a wider range of challenge agents, namely GD, VX, and HL. HL was
defined for this study as a mixture of 75 percent HD and 25 percent L by
volume.
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2.3.]1 Phase J, Ini fi Vitrg:

During the in vitrg part of Phase 1, a 0.5 ul volume of nerve agent
{GD, TGD, or VX) was applied on a triple-layer test assembly that was
positioned in a Yeflon® Flow-Thru Diffusion C211 (Crown Glass, Somerville, NJ)
maintained at 37 C in a water-heated receptacle. The test assembly was made
of a disk of candidate TSP sandwiched between either two, 0.25 mm thick disks
of dimethylpolysiloxane (Silastic®, Dow Corning Corp., Midland, MI) for tests
involving GD and TGD, or two, 0.13 mm thick layers of Durapore® (Millipore
Corp, Bedford, MA) for tests involving VX. The inner disk of TSP was 0.1 mm
thick and 9 mm in diameter, and was held in place by a 0.1 mm thick, hardened
steel shim. Receptor fluid flowing through the cell at 0.15 mlL/min was
collected in 5 min fractions. The penatration of nerve agent through the TSP
was detected by inhibition of eel acetylcholinesterase (ACht, 20 U/mL, Sigmna
No. C-2629) in the receptor fluid fractions. The end point in these studies
was the time (up to 2 hr) required after dosing to reach 25, 50, and
75 percent inhibition of the AChE relative to a parallel control penetration
cell in which nerve agent was not dosed. The nominal sample size for
statistical contrasts among TSPs was 12 ce'ls per TSP.

2.3.2 Phase 1, Initia) Efficacy, In VYive

The in yivg part of Phase | was performed using New Zealand White
rabbits ‘n a percutaneous exposure mode! with TGD and HD as challenge agents.
The rabbits were anesthetized (S og/kg xylazine and 35 mg/kg ketamine). and
their dorsa from withers to rusp were shaved with electric clippers.

In the Phase | TGD test, a 24-gauge, 1 mlL catheter was inserted into
the central artery of eich rabbit ear for serial bloed collection. A 3.8l-cm
diameter pretreatment area was marked on the shaved dorsum with a felt-tip
pen. TSP was evenly applied at an average rate of 0.01 mL/cm? (equivalent to
0.1 mm thickness) within the circle. A rubber “0" ring with a 3.81-cm inside
diameter was affixed with cyanoacrylate glue around the pretreatment area.
The rabbits remained undisturbed for ] hr before receiving the TGD challenge.
Blood samples were collected from each rabbit bafore and after the TSP
application. At the end of the l-hr waiting period, TGD was applied at the
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predetermined LDs, (3.35 mg/kg) to the TSP application area, and blood samples
were collected at 30, 60, and 120 min after dosing. In one of the three
replicate tests, the rabbils were removed from their tie-down boards,
transferred to stainless stea! stanchions, and rerained in the dosing hood
overnight. A 24-hr post-CSM expusure blood sample was collected frem this
replicate group of rabbits. The end point in these studies was erythrocyte
AChE activity expressea relativa to the pre-TSP application basaline level in
each rabbit (RA values). The nominal sample size, typically reached after
three days of testing, was 24 radobits per T1SP.

On each day of testing, a process control group of eight rabbits was
pretreated with PEG 540 and dosed with 3.3% mg/kg of TGD. If any of the RA
means at 30, 60, or 120 min in thess rabbits was outside a critical range,
which was specified as the historical mean plus or minus three standard
deviations, then all data from that test dzy were excluded from the study.

The baseline absolute AChE activity levels were also subjected to process
quality control, but on an individual animal basis. That is, any rabbit with
a baseline level outside a critical range (the historical mean plus or miaus
three standard deviations) was exciuded from the study.

In the Phase 1 HD test, TSP was evenly apolied at an average rate of
0.01 mt/ca? to three, 2.53-by-5-cm rectangular areas on one side of the shaved
rabbit dorsum. Either a second TSP, or PEG 540 was similarly applied at three
sites on the other side. A 1l ul volume of HO was applied to the center of
each of the six sites and at an untreated control site per rabbit. CSM
applications were made carefully so as to not alter the even spreading of TSP
at the dose site with the dosing apparatus.

The HD test sites wers decontaminated in pairs, at 1, 2, and & hr
after KD dosing. The objective of sequential decontaminations was to halt the
penatration of HD over a range of exposure pariods, thus obtaining a graded
respons2. Decortamination consisted of wetting an applicator (a plastic-
backed paper pad wrapped around a tongue depressor) with 3 mL of a S percent
sodium hypochlorite (NaOCl) solution, holding it on the dose site for 10 sec,
and turning over the applicator and holding it to the dose site for another 10
sec. Water rinses (3 mL uf distilled water placed on an applicator and held
on the dose site for 10 sec per side) were performed twice at each site after
decontaminatfon. A}l traces of NaOC] were adequately removed by this method,
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since there was no evidence of dermal irritation at portions of the dose site
peripheral to the area resulting from HO exposure. Tha untreated control site
was decontaminated at 24 hr after dosing. MREF Protocol 58 specified a repeat
decontaminatior at each site, but this was not performed throughout the study.
However, this protocol deviation had no apparent effect on the lesion area
assessments.

At 20-24 hr after dosing, each animal was given a 2.0-mt
intramuscular injection, in each thigh, of a 3 percent suspension ¢f Trypan
blue dye in saline. At approximately 24 hr after dosing, the resulting lesion
irea was estimated, and a lesion area ratio (LAR) relative to the untreated
control site lesion area for that rabbit was calculated for each pretreated
dose site. The nominal sample size, typically reached over three days of
testing, was 24 rabbits per TSP,

On each day of testing, the right side of one group of eight rabbits
was pretreated with PEG 510 and dosed with HD. [f the LAR means for all three
PEG 540-pretrezted sites were outside a critical range, i.e., the historical
mean plus or minus three standard deviations, then all data from that test day
were excluded from the stuydy. The untreated control site lesion areas were
also subjected %o process quality control, but on an individual animal basis.
That is, any animai with an untreated control site lesfon area outside a
critical range (the historical mean plus or minus three standard deviations)
was excluded froam the study.

2.1.3 Phase 2, Fyrqtiongl Testing

The purposs of Phase 2. designated the functional testing phase, was
to determine the relative performance of TSPs against TGD or HO following TSP
stressing with either water or time of wear. In both the water and time
stress tests, rabbits were prepared as in the Phase 1 fg yivg studies,
including clipping, anesthesta, markings, collection of baseline blood samples
(for TGD challenges) and application of TSPs.

In water stress tests, /SP was applied within each pretreatment
irea, and either a 3.81-cm diamater, S-cm tall plastic cylinder (for TGD
challenges) or a four-sided, 2.5-by-5-cm box (for HD challenges) was placed
around it. Five sequential aliquots of distilled water were dispensed into
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the container (cylinder or box), which was held firmly in place for 10 sec.
At the end of each [O-sec period, the container was lifted up, and the water
was allowed to flow off the rabbit's back. The total volume of water used at
each pretreatment site was S00 times the volure of TSP applied. For TGD
challenges, the test consisted of five, 1l-mL aliquots. Fcr HD challenges,
the test consisted of five, 13-mL aliquots. After the final, fifth water
stressiig, the pretreatment site remained undisturbed for | hr. PEG 540
control sites and untreated control sites were not water-stressed. Al) other
aspects of the water stress tests were identical to the Phase ! in viyo tests.

In time stress tests, TSP applications were made on pretreatment
areas and remained undisturbed for « ar between the last anplication on a
rabbit and the beginning of CSM dosing for that rabbit. All other aspects of
the time stress tests were identical to the Phase | ip vive tests, including
end point measurements and quality contro) procsdures; PEG 540 was not
stressed in any tests of Task 89-03.

2.3.4 Phase 3, Advanced Efficacy

The objective of Phase 3, designated the advanced efficacy phase,
was t0 determine the ralative efficacy of each TSP aqgainst 3 broader spectrum
pf possible challenge agents. Phase 3 was conducted identically t2 Phase |
i vivg tests except that either GD or VX was substituted for TGD and HL was
used in place of H0. The challenge doses of GD and VX administered were
1.35 mg/kg and 0.3 mg/kg, respectively, equivalent to one and 10 LD,s,
respectively, on unprotected rabbit backs. The dose of HL used was 1.0 uL per
site. Separate historical data bases were established and maintained for both
PEG S40-pretreated sites and untreated control sites dosed with either GO, VX,
or HL.

2.4 Statistical Analyses

All calculations were performed on a DEC VAX using the Statistical
Analysis System (SAS, Cary, NC).
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2.4.]1 Phase 1 In Vicro and In Yivo Statistical Procedures

Univariate statistics were tabulated for end point parameters (RAs
for organophosphonate challenge studies, and LARs for HD challenge studies) by
TSP and exposure period. Univariate statistics were tabulated for Scores by
TSP,

Fer each CSM, TSPs were ranked and compared among all possibie
cembinations of TSP pairs. Contrasts were made with the SAS general linear
models procadure (PROC GLM) with Tukey's multiple comparisons option. The
experiment-wise error rate was controlled at 0.05 with a Bonferroni
adjustment. That is, a pair of TSPs was considered statistically different if
the p value was less than 0.05 divided by the number of paired comparisons.

For in yitrg tests, times to 25, 50, and 75 percent relative AChE
inhibition in receptor fluid were submitted for statistical analysis. In
addition, the means or “Scores" for times across those three inhibition levels
for a given test cell were also analyzed.

fur tests involving an organophosphonate challenge. RAs at 30, 60,
and 120 min after dosing ware submitted for statistical analysis. In
addition, the means or “Scores® for RAs averaged across those three blood
sarple times for a given animal were also analyzed.

fer tests involving HD chailengas, lesion area ratios (LARs)
cotained at 1, 2, and 4 hr after dosing wers submitted for statistical
analysis. The means or *Scores® for LARs avaraged across those three exposure
times for a given animal were also statistically analyzed.

For tests fnvolving an organophosphonate challenge, paired t tests
between baseline (65 min before dosing) and pre-dose (5 min before dosing) RAs
ware calculated to detect ary significant (p < 0.05, two-3ided) effect of
wearing each TSP for | hr. Also, paired t tests between 120-min and 24-hr RAs
were calculated to detect any significant (p < 0.05, two-sided) recovary in
AChE activity or delayed penetration of CSM. The latter paired t test was
Timited to eight-rabbit replicates held overnight from each of the three
replicates conducted for each TSP tast.
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Univaciate statistics were tabulated for end point parsmeters (s
for TGD challenge studies and LARs for HD challenge studies) by phase, TSP,
and exposure period.

For both TGD and HD challenge studies, the effect of either waser or
time strassing of TSPs was assessed by contrasting end point results (RAs or
LARs) from Phase 2 with those from Phase 1. Student's two-sided t test was
used at the 5 percent level. For KD studies, LARs determined after l- and
2-hr exposures were contrasted (the Phase !, 4-nr LAR data were not used).

For TGD studies, RAs determined at all blood samples {-65, -5, 30, 69, and
120 min, and 24 hr) were contrasted. Contrasts were not made hetwaen water-

stressed results and time-stressed results.

2.4.3 Phase 3 Statistical Procedures

The same analytical procedures detailed for Phase 1 ip viyg data
from studies using TG0 and HD challenges were employed for Phase 3 studies

using GO, VX, and ML challenges.
;
1.1 Phase 1. Initial Efficacy In Yifro

Al) work accomplished under Phase | is presented in a letter report
dated 17 August 1990 and attached as Appendix B, “Letter Report on Phase 1,
Initial Efficacy Testing.® At the time of Lhe report. 1SPs were referred to
&s candidate topical protectants (CTPs). 8Both acronyms refer to candidate
material that may be applied to skin before topical erxposure to CSM, and
either retard or prevent CSM penetration into skin. in later studies,
however, TSP became the preferred acronym for these materiel. Page number
references to data in appended reports appeiar on the bottom center of the
referenced pages.

Of the 14 TSPs tested against GD penetration in the in yitro flow
cell portfon of Phase 1, four TSPs (ICD Nos. 1689, 1463, 1511, and 1691) were
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statistically (p < 0.05, Tukey's multiple comparisons test) better than
PEG 540, nine TSPs (ICD Nos. 1465, 1469, 1467, 1692, 1466, 1650, 1621, 1536,
and 1509) were statistically indistinguishable from PEG 540, and one TSP (ICD
No. 1623) was worse than PEG 540 (see page B-5).

Against a TGO challenge, four TSPs (ICD Nos. 1455, 1467, 1469, and
1453) were statistically tetter than PEG 540, eight TSPs (ICD Nos. 1511, 1466,
1691, 1623, 1621, 1536, 1509, and 1652) were statistically indistinguishable
from PEG 540, and two TSPs (ICD Nos. 1690 and 1689) were worse than PEG 540
(see page B-7). Notably, the best TSP against GO, ICD No. 1690, was 2lso the
worst TSP against TGD.

Against a VX challenge, seven TSPs (ICD Nos. 1463, 1465, 1456, 1469,
1311, 1683. and 153)) were statistically better than PEG 540, and seven TSPs
(1C0O Nes. 16303, 1692, 1467, 1535, 1509, 1623, and 1621) were statistically
indistinguishable from PEG 540. None of the TSPs tested was worse than
PEG 954G against a VX challenge (se» pagz B-9;.

Only three TSPs (I1(D Nos. 1463, 1465, and 1511) consistently ranked
in the tap five against a1l three organsphosphonat? agents used in the Phase |

in vitrg tests.
1o Phaze L dnitial Efficacy In Yivg

0f the 14 TSPy tasted againz® TGO in the ip viyg portion of Phase 1,
five TS5Ps (ICD Non. 1463, 1511, 1465, 1466, and lo}2) were statistically
better than PEG 540, four TSPs (ICD Nos. 1689, 1467, 1690, and 1691) were
statistically indistinguishable from PEC S40, and five TSPs (ICD Nos. 1536,
1621, 1483, 1509, and 1623) were worsa than PEG 540 (see page B-16). There
were no significant (p > 0.05, two-sided) effects on RAs of wearing any TSP
for 1 hr (see page B-17). There were significant (p < 0.05, two-sided)
fncreases in RAs from 120 min to 24 hr after dosing for eight rabbits
pretreated with ICD Nos. 1691 and 1689. Significant (p < 0.05, two-sided)
decreasas in RAs, indicating possible delayed penetration or retention, from
120 min to 24 hr after dosing were observed for the eight-rahbit replicates
pretreated with ICD Nos. 1466 and 1467 (see page 8-18). Correlaticn of in
vitro and ig yivg results against TGD challenges are presented in Section 1.5
of this report.




Acainst an HD challenge, 11 TSPs (ICD MNos. 1485, 163%, 1469, 1511,
1631, 1466, 1536, 14567, 1463, 1690, anc 1692) were statistically better than f
PEG 540, one TSP (ICD No. 1621 ~as equivalent to FEG 540, and two TSPs (iCD
Nos. 1509 and 1523) were worse .han PEG 540 (see page B-26).

Only three TSPs (ICD Nos. 1465, .463, and 1511) consistently ranked
in the top five against both challenge agents used in the Phise | in vivg
tests. In all Phase 1 in vitro an? in vivg test rankings, only two TSPs (ICD
Nos. 1465 and 15]11) consistently ranked in the tap five.

3.3 Phasa 2. Functional Tasting

A1l work accomplished inder Phase 2 is presented in a letter report
dated 9 January 1991, and attached as Appendix C, “"letter Repert on Phase 2,
Functional Testing.® That letter report compares results of strassing
salected TSPs with either water or time of wear in Phase 2 with results of the
same, unstressed TSPs from Phase 1. [Initi{ally, five VSFs (ICD Nos. 1465,
1466, 1469, 1511, and 1536) were recommended by USAMRICD investigators for
Phase 2 testing based on their respective Phase ! performance. However, the
USAMRDC directive to limit Phase 2 testing to ICD Nos. 1465, 1511, and 1536
was issued after testing of all five 73Ps had commenced at the MREF, Thus,
water stress testing was nearly completed for all five T3Py, but time ctress
testing was completed for tha three TSPs specified by USAMRICD.

See page C-5 for a summary of functional testing against an HO
challenge. The effect of increasing the TSP wear time from | hr to 4 hr when
challenged by HD was significantly (p < 0.05, two-sided) getrimental to ICD
No. 1536. ICD Nos. 1465 and 1511 were not sigrificantly affected. The effect
nf watar stressing the TSP before HD application was also significantly
detrimental to I1CD No. 1536. [ICD Nos. 1465 and 1469 were unaffected by water,
but the efficacies of ICO Nos. 1466 «nd 1511 against HD were statistically
(but probably not ofologically; significantly improved by water stressing,

See pages C-9 and C-10 for a summary of functional testing against a
TGD challenge. ICD No. 153G efficacy against TGD was enhanced by time
stressing as indicated b, blood samples taken within | hr after dosing. Time
stressing ICD No. 1465 was somewhat detrimental, but ICD No. 1511 was
unaffected. Water stressing was somewhat detrimental to ICD No. 1465 but
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screwhat beneficial to ICD Nos. 1466 and 1469. [n particular, water stressing
ICD Mo. 1466 apparently prevented a 4-to0-24-hr decrease in AChE RAs in eight
rabbits tested. The lack of consistent significance across blood sample times
for thesa effects should lead the reader to view such isolated significance
with some skepticism. ICD Nos. 1511 and 1536 were unaffected by water.

In summary, the efficacy of ICD No. 1536 was adversely affected by
time and water stressing against a HD challenge, but was apparently enhanced
by time stressing against a TGD cnallenge. Data indicated other, isolated,
statistically significant effects related to TSP stressing that were probably
net biologically significant, however.

ha Aqdvan f

A1l work accomplished under Phase 3 is presented in a letter report
dated 24 June 1991, and attzched as Appendix D, "Letter Report on Phase 3,
Advanced Efficacy Testing."

Against a GD challeng2, ICD Nos. 1511 and 1465 were significantly
(p < 0.05, Tukey's multiple comparisons test) better than PEG 540, and ICD No.
1536 was indistingcuisnable from PEG 540 {see page D-10). Thera were no
significant (p > 0.05, two-sided) effects on RAs of wearing any TSP for 1 hr
(see page D-11). There were significant (p < 0.05, two-sided) increases in
RAs from 120 min to 24 hr after dosing for six rabbits pretreated with ICD
No. 1511 (see page D-12).

Against a VX challenge, ICD Nos. 1511 and 1536 were significantly
petter than PEG 540, and ICD No. 1465 was indistinguishable from PEG 5S40 (see
page D-18). There were no significant effects in RAs of wearing any TSP for
1 hr (see page D-19). There was a significant decrease in RAs, indicating
delayed penetration, from 120 min to 24 hr after dosing for seven rabhits
pretreated with ICO No. 1536 (see page D-20). ' '

Against HL challenge, ICD Nos. 1511 and 1465 were significantly
better than PEG 540, and ICD No. 1536 was indistinguishable from PEG 540 (see
page D-26).

Notably, ICD Mo. 1511 protected better than the other TSPs tasted
against penetration by all three agents used in Phase 3.
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3.5 Correlations of TSP Performance by In Vitro Versus Jn Vivg Tests

Figures 1, 2, and 3 are correlation plots of TSP efficacy against
organophosphonate penetration by the in vitro end point (y axis) versus the
in vivo end point (x axis) for TGD, GD, and VX, respectively. On each plot,
TSPs with index symbols at the top were highly efficiacious against agent
penetration and delayed fcr up to 2 hr the inhibition of e2l AChE in receptor
fluid in the penetration cell. TSPs with index symbols toward the right side
of each figure were highly efficacious against agent penetration and protected
rabbits from RBC AChE inhibition relatively well. Thus, a good positive
correlation betwean jn vitrg and in vivo methods would be implied by an
arrangement of index symbols in a straight line with a positive slope. A
significantly (p < 0.05) positive correlation would imply that the in vitrg
method was a reliable predictor of testing the TSPs in vivg.

In Figure ], the index symbols appear in three categories. Most of
the TSPs (indexed by [, B, A, J, M, X, D, and H) form a straight, narrow band
with a positive slope. T1SPs indexed by G, E, C, and F are all fluorinated
greases from DuPont and performed much better in the in vitrg mod2i than on
the rabbit backs. The third group {indexed by 2, L, and N) ware all
fluorochemicals from 34 Corporation and were the three worst 7SPs against TGD
in the in yitro model. For unknown reasons, they performed better than
expected against TGD in the in vivo model. Tha correlation coefficient (R)
for all 15 points was 0.4388 and was nearly significant at the 10 percent
level (p = 0.1018). Apparently, the protective efficacies of some TSPs are
strongly influenced by factors, e.o., TSP/skin interaction and skin surface
temperature and moisture, not present in the in yitro penetration models using
Silastic or other synthetic, non-biologic membranes. We propose, therefore,
that substituting skin or living skin equivalent for the lower layer of
synthetic membrane in the in yitro model may greatly improve the correlation
between the in vitro and in yivg test resuylts.

[n Figure 2, the index symbols indicate a good positive correlation
(R = 0.9488, p = 0.0512) between performance results from the in yitrg and
in vivo models for TSP efficacy against GD. Although the data on hand
indicate a statistical relationship, more TSPs would have to be tested befare
the in vitrg model can be said to be prodictive of in vivo results. That is,
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more points are needed to confirm the association between model results for GD
challenge. Notably in Figure 2, [CD No. 1465 (index symbol "C") was not
superior to ICD No. 1511 (index symbo! “H") as in the TGD jg yivg model, but
fell in line with the other TSPs.

No assoctation between test models was evident for VX, as shown in
Figure 3 (R = 0.0137, p = 0.9863). Notably, ICD No. 1465 (index symbol *C")
performed far better in the in vitrg model than on rabbit backs. We have no
explanation for why this material performed worse jn vivg than what was
predicted by the in yitro results. IZD No. 1465 may form a relatively
impervious film when rubbed on rabbit epidermis that cannot be duplicated by
applying it on Durapors membrana. Again, the paucity of data on hand preclude
the making of any strong conclusions regarding the lack of association between
the two models.

3.0 Special Reports

During the course of deployment of U.S. troops in Operations Desert
Shield and Desert Storm, the MREF was tasked by USAMRICD and USAMRCC to
parform five special studies, using ip yivg Phase 1 methods, to determine the
efficacy of several different manufacturer's lots of ICD No. 1536 (hereafter
referred to as Multishield®) against a topical KD threat. The thrust of these
studies was to demonstrate the efficacy of Multishield® against HD and obtain
FDA approval for immediate fielding in the Middle East. Lattar reports on
these special studies were sent to USAMRDC in rapid succession in January and
February 1991, and are included with this report as Appendices D, €, F, G,
and H.

The original lot of Multishield®, Lot 5256, was shown in Phase 1 in
yivg work to be statistically superior to PEG 540 against HD, with mean Scores
of 0.188 and 0.509, respectively. The objective of the first special study
was to determine whether a second manufacturer's Tot of Multishield®, Lot
11JAN91BH, was more efficacious than PEG 5S40 against HD. Assessment of the
second lot (mean Score = 0.530) showed it to be statistically (p » 0.05, two-
sided) tndistinquishable from PEG 5S40 (mean Score = 0.509, current and
historical data combined). Obviously, thera was a substantial difference
between the efficacies of the two lots of Multishield®, attributable to either
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formylation, preparation/packaging methods, or age-related factors, An
examination of historical PEG 540 data indicated no evidence of drift in the
test model between the periods of testing the two Multishield® lots. These
results are reported in Appendix £, entitled, "The Efficacy of Lot 11JANGIBH
of the Topical Skin Protectant, 1CD No. 1536, Against a Sulfur Mustard
Challenge."

The objective of the second specia’ study was to compare Lot
11JANS1BH of Multishield® against no pretreaiment to demonstrate its absolute
efficacy at non-standard exposure times, i.e., 5, 30, and 60 min.
Contralaterally paired (by rabbit) t tests of LARs demonstrated significant
(p < 0.05, two-sided) efficacy at 5 ard 30 min, obut nct ai €0 min after dosing
H). The paired difference betwsen mean Scores (0.250 for Multishield®, Lot
11JAN91BH, and 0.377 for no pretreatmant) was significant, thus damonstrating
absolute protective efficacy across that range of exposure periods. These
results are reported in Appendix F, entitled "The Efficacy of Lot 11JANSIBH of
the Topical Skin Protectant, ICD No. 1536, Relative to No Protectant, Against
a Sulfur Mustard Challenge.®

In the third special study, a third Tot of Multishield®, Lot
17JANGIR, was testad 2gainst no pretreatment, to demonsirate absclute
efficacy, and against PLG 540, to dsmonstirate veiative 2fficacy. Standard
protaocol exposure times of 1, 2, and 4 hr were used. PEG 540 data included
historical as well as current LARs and Scores. The tesis indicated no
absolute efficacy (p » 0.05) for Lot 17JANIIB and relative efficacy at 4 hr
only. Mean Scores indicated no differences among Lot 17JAN91B, PEG 540, and
no pretreatment. In short, there was no protection afforded against HD by
wearing either Lot 17JANSIB or PEG 540. These results are reported in
Appendix G, entitled "The Efficacy of Lot 17JANIIBH of the Topical Skin
Protectant, ICD No. 1536, Against a Sulfur Mustard Challenge.®

Results of the first three specizl studies indicated s dramatic
difference between Lot 5256 and later lots of Multishield®. This generated
speculation that the difference was due to a drift in the MREF Task 89-03
in vivo test model since the original testing of Multishield® Lot 5256 in
February, March, and April 1990. An inspection of PEG 540 historical control
data revealed no apparent drifts in the model. The fourth special study was
performed to ascertain whether the efficacy of Multishield Lot 5256 could be
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redemonstrated. Contrasts between the original and current test data for Lot
5256, PEG 540, and no pretreatment indicatad this ranking in order of
decreasing efficacy against HD:

Original Test, Lot 5256 = Current Test, Lot 5256 > PEG 540 > no pretreatment

This ranking was true for mean LARs at 1-, 2-, and 4-hr exposures and for mean
Scores. Thus, the efficacy of Multishield® Lot 5256 was confirmed as
unchanged and statistically (p < 0.05) superior to PEG 540. Apparently, the
loss of efficacy in later lots of Multishield® was not due to a change in the
test model, but rather to formulation, preparation/packaging methods, or age-
related factors. These results are reported in Appendix H, entitled “The
Efficacy of Lot 5256 of the Topical Skin Protectant, ICD No. 1536, Against a
Sulfur Muystard Challenge.®

The objective of the fifth and lzst special study in Task 89-03 was
to compare a fourth lot of Multishield®, Lot 03JANIIAH, to Lots 5256 and
11JAN9]BH, and to PEG 540. Multiple comparisons ware made between data
obtained for these lots from previous special studies and current results to
test for intar-study consistency. Comparisons were also mads among data from
the current study only. Inter-study contrasts for Lot 5258 indicaiad na
significant (p > 0.05) differences, but Lot 11JANSIBH apparently improved
(mean Score « 0.266) relative to its previous testing one month earlier in
mid-January 1991 (mean Score = 0.530). This may be due to an aging effect.
Comparisons among data from the fifth special study only indicated no
distinction between Lots Q3JAN91AH and 5256 for LARs at all exposure periods
and for the mean Scores. Both were better than Lot 11JANIIBH at 1- and 2-hr
exposures and for mean Scores, in spite of its possible age-related
improvements. Al) three Tots of Multishield® were statistically the same at
the 4-hr exposure and were better than PEG 540 in all comparisons. These
results are reported in Appendix I, entitled “"The Efficacy of Lots 5256,
11JAN91BH, and 03JAN91AH of the Topical Skin Protectant, ICD No. 1536, Against
a Sulfur Mustard Challenge.*
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4.0 _CONCLUSTONS

Methods descrived in MREF Protocoi 58 were used to screen 14 topical
skin protectants (7SPs) in multiple-phasae tasting 2gainst a variety of
orgaricphosphonate and vesicant CSM. Stringent process quality control methods
wera employed to guarantee consistency in each of the test modals across time,
Of the 13 TSPs tested in Phase ] against GD, TGD, and VX in an in vitrg TSP
penetration mode! and against TGD and HD on rabbit backs, five TSP3 were
identified as offering significantly impruved protection relative to PEG 540,
At the direction of USAMRDC, only three TSPs were fully tested in the
functional efficacy and advanced efficacy phases. These were identified as
ICD Ho. 1465 (Krytox fluorinated yrease from Dupont), iCD Mo. 1511 (Fomblin
perfluorinated grease from Montefluos Grappa Ausimont), and ICD No. 1536
(Multishield from Interpro, Inc). A sumeary of test results from all phases
is presented in Table 3.

Plots, of TSP performance in an {p yitrg penetration cell model used
in Phase 1 with the performance of TSPs apnlied on rabbit backs, indicated
good correlation between the methods for GO and TGD chalienges. Substitution
of natural! skin or living skin equivalent for the lcwer layer of synthetic
messhvrane in the §n vitrq model may provide the intaractions neaded for TSPs to
perfor against OSM chellanges a3 they wsuld on rabbit backs. More work is
needed in this ared to develop an accurate, inexpeasive allernative to in vive
testing. In addition, the ip yitrg model should be acdapted for detecting the
penetration of HD through candidate TSPs by substituting 3 suitable enzyme for
eel AChE in the receptor fluid.

Testing related to rapid fielding of a suitable TSP for Operations
Desert Shield and Desert Storm indicated ICD No. 1536 to be a somewhat
unpredictable formulation. The original lot, 5256, was efficacious against
HO. However a second lot, 11JAN9IBH, exhibited absolute efficacy at 5- and
30-min HO exposures, but not at a 60-min exposure and was not better than
PEG 540. A third lot, 17JAN91B, exhibited no efficacy, probably due to
manufacturing and/or packaging variables (e.g., formulation temperature). A
retest of Lot 5256 revalidated the MREF test model and re-established the
efficacy of that lot of ICD No. 1536. Approximately one month after the first
testing of Lot 11JAN9IBH, a retest indicated significant improvement due to
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material aging. A fuurth lot, 03JAN9IBH, was shown to be as efficacious as
Lot 5256. This was a good indication that packaging and age uf che product
had a lot to do with its efficacy. Such instability and temperature-related
efficacy were deemed undesirable for a TSP to be fielded in a desert climate.
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0 CORD _ARCH
Records pertaining to the conduct of Task 89-03 are contained in
Battelle laboratory record books and are archived at the MREF. These are
shown in the following table by task phase to facilitate referencing.

TABLE 4. BATTELLE LABORATORY RECORD BOOKS USED IN MREF TASK 89-03

Phase 1, Inmvtial Efficacy Phase 2 Phase 3
Special
In vitrg In Vivg Functional Testing Advanced Efficacy Studies
187 183 201 216 220
189 185 202 217 222
190 186 213
192 188 214
194 215
197
200
203
205

Ail originai data, as well as the original tinal report, wil| be maintained at
the MREF until forwarded to USAMRDC at the conclusion of the project.
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Evaluation of Hew Candidate Topical Protectaats Using In Vitro é
and In Vivo Models to Determine Their Relative Effectiveness E
Against Thickened GD, GD, VX, HD and KO/L g

Study performed by Battelle Memarial Institute
505 King Avenue
Columbus, Chio 43201

MREF Manager: Garrett S. Dill, D.V.M.
Study Oirector: Cavid W. Hobson, Ph.D.

Study veterinsrian: Peter L. Jepsen, D.V.M.

Sponsgr: U.S. Army Medice] Research and Development Command
COR: MAJ James R. Stewart, USAMRICD

Objective: To determine, using both in vitro and in vivo test procedures,
the relative effectiveness of new candidate topical protectants in
minimizing or preventing the toxic effects of several chemical surety

materiels (CSKs) following topical exposure.

Experimeantal Clesign: The complets testing of each new candidate topical
pratectant (CTP) involv s performance of several test procedures conducted
in three phases, (1) iaitia) efficacy, (2) functicnal testing, and (3)
advanced efficacy. Susmarized datasets for tests performed under each
phase are provided to the sponsor at the completion of each phase and are
used for selection of candidates to be tested in the next sequential
phasa. The CSMs to ce used in these tests include GO, thickened GD (TGD),
VX, HD, aid HB/L. Specific guidance for the handling, storage and testing
of each CTP is provided by the sponsor for each compound submitted. A
disgram showing the relationship between each of the phases and data
reporting scheme for the evaluation of CTPs is provided in attachment A.

The initial efficacy phase is conducted in tws parts, (a) an in vitro
part, and (b) an in vivo part. The in vitro part is composed of
penetration tests with VX, GO and TGD which are performed ac described in
MREF SOPs 89-61 and 89-65. The in vivo part is performed using New
lealand white rabbits as the percutanecus exposure model and with TGD and
HD as challenge agents. The purrose of this phase is to drtermine where a
given CTP is to be ranked for initial efficacy relative to other CTPs
using HD or TGD as challenge agents. KD and TGD were selected for use in
these tests because both present substantial cutaneous hazards and
represent the two broad classes of chemical agents (i.e., vesicants and

Al
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ner e agents) for which topical protectants should be efficacious unless
othrwise specified, a proprietary mixture of polyethylene glycols with
ave,age molecular weight of 540 (PEG 540) is used as a topical protectant
con=rol in all testing.

The functional testing phase is designed to determine the relative
performance of CTPs arainst a challenge of either TGD or HD following
stressing with either water or time of wear. PEG 540 is used as the
cortrol topical protectant for each test.

The advanced efficacy phase is conducted using GD, VX and HO/L as
challenge agents. The test procedures used are identical to tiose used in
the initial efficacy phase. The purpose of this phase is to determine the
relative efficacy of each CTP against a broader spectrum of possible
challenge agents. PEG 540 is also used to control each test.

As mentioned above, the procedures used to conduct the in vitro
penetration tests required in the initial efficacy phasa are given in MREF
SOPs 89-61 and 89-65. The endpoint used to measure CTP efficacy for each
nerve agent certified surety materiel {(CSM) is inhibition of erythrocyte
acetylcholinesterase activity (AChE), and the endpoint used for vesicant
CSM challenges is dermal lesion area. Although in most cases, it is
anticipated that both in vitrs and in vive test results will be submitted
to the sponsor following completicn of phase cne testing, in vitrs test
results may be used, at the sponsor’s discretion, to eliminate CiPs found
during in vitro testing to b= particularly unsatisfactory from furiher in
vivo testing. Details descriding the conduct of the specific in vivo test
within each phase of the evaluation are provided below.

A. In vivo Test System

Albino rabbits were chosen for use in the in vivo portion of this
study on the basis of the existing historical data base for this
species, experience of the MREF staff in their care and handling, and
because the rabbit provides an application area for CTPs which is
suitable for challenges with neat CSM.

(1) Aaimals - Specific pathogen free (SPF) New Zealand White (albino)
wale rabbits, 8 per replicate group, three replicate groups per
contrel or CTP per test,

Suppliers: Mchican Valley Rabbitry or Hazelton Laboratory
Animals.

(2) Initial Weight - 2.0 to 4.0 kilograms.

(3) Quarantine - Rabbits are held in isolation and observed for
clinical illness for at least 7 days prior to study initiation.

A-2
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Quarantine may be performed at Battelle's King Avenue animal
facility or at the MREF.
Acclimation - All animals are held at the MREF at least 24 hr

prior to study initiation.

Selection - Animals selected after a minimum 7-day quarartine
period are in good physical condition. Rabbits are then selected
for study on the basis of proper weight and hair growth cycle
stage. Seiected rabbits are randomly assigned to weight-
homogenized treatment groups for use on study.

Animal [dentification - Ear tag or tattoo; positive
identification is required for each animal upon admission to
quarantine. Cage cards, at a minimum, give animal number, sex,
supplier and date of receipt for each rabbit.

Housing - Animals are housed individually in stainless steel,
slotted cages equipped with automatic watering systems.

Lighting - Fluorescent lighting, light/dark cycle is 12 hr each
per day.

Texperature - Maintained at 21C (¢ 3C).
Humidity - Maintained at S50 percant (s 10 percent).

Oiet - Purina Certified Rabbit Chow pellets are available at all
times. No contaminants are known to be present in the feed which
would interfere or affect the results of the study.

wWater Supply - Water is supplied from the public water system and
given ad libitum. Mo contaminants are known to be present in the
water which would affect the results of the study.

Laboratory Animal Welfare Practices - Battelle's Animal Resourc.s
Facilities have been registered with the U.S. Department of
Agriculture (USDA) as a rEsearch Facility (Number 31-21) since
August 14, 1967, and are periodically inspected in accordance
with the provisions of the Federal Animal! Welfare Act. In
addition, animals for yse in research are cbtained only from
laboratory animal suppliers duly licensed by the USDA.
Battelle's statement of assurance regarding the Department of
Health and Human Services policy on humane care of laboratory
animals was accepted by tiie Office of Protection from Research
Risks, National Institutes of Health, on August 27, 1973.
Animals at Battelle are cared for in accordance with the
guidelines set forth in the "Guide for the Care and Use of

A-3
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Laboratory Animals® (OHHS Publication NO (NIH) 85-23) and/or in
the regulations and standards are promulgated by the Agricultural
Research Service, USDA, pursuant to the Laboratory Animals
Helfar§ Act of August 24, 1966 as amended (P.L. 33-544 and P.L.
91-579).

Accreditation - On January 31, 1978, Battelle Memorial Institute
received full accreditation of its animal-care program and
facilities from the American Association for Accreditation of
Laboratory Animal Care (AAALAC). Battelle's full accreditation
status has been renewed after every inspection since the original
accreditation. The MREF is a part of the Facilities granted full
accreditation.

Animal Care Juring Test - All animals are held in the MREF hood
system on tie-down boards from the time of CSM dosing until
decontamination up to 4 hr later. If required by the test,
survivors are removed from the tie-down boards and are placed in
stainless steel stanchions in the hood for up to 24 hr after CSM
application. Upon completion of the study, all surviving rabbits
are euthanized by intravenous injection of T-61 euthanasia
colution and are disposed of by incineration after proof-of-
decontamination (POD?.

Groups

Size - Each of the in vivo screening tests is performed using
replicate groups of 8 animals per CTP or control material. Group
matching is based on homogenous group weight and sex.

Number - One replicate group of animals is used per control or
CTP on each day of dosing, with a data collection rate of one
satisfactory (as defined in Section K for each test type) dataset
per day per material over three days of testing being required to
complete each screening test (minimum, N=24 animals per CTP or
control per test).

Materials

Control material. PEG 540 obtained frcm Union Carbide
Corporation is used as the control material in all CTP tests.
Alternative control materials may be substituted for PEG 540 upon
request by the Sponsor.

CTPs are supplied by the sponsor. [t is also the responsibility

of the sponsor to ensure that appropriate identification (batch
number, lot number, physical state, etc.), expiration date (if
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available), safety and storage data are supplied for each CTP
received by the MREF,

GO, TGD, vX, HD and L are supplied by the USAMRDC. Purity,
appropriate identification (batch number, lot number, state), and
stability data are supplied by the USAMRDC. Purity and stability
are confirmed pericdically by Battelle. HO/L is prepared ate
MREF for test us® according to the procedures described in MREF

SOp 88-38.

Surety, security, and safety procedures for the use of each CSM
are thoroughly outiined in facility plans, in personnel
requirements for qualifications to work with agents, and in agent
storage and use standard operating pr.cedures. Specific
procedures have been included in this document to ensure the
safety of the personnel conducting this experiment.

Preparation of Animals for Testing

(1

(2)

(3)

Removal of Hair Coat - Rabbits acclimated in approved cages at
the MREF for at least one day have their dorsal hair coat closely
clipped from withers to rump with care to avoid skin damage using
an Oster Model A-2 animal ¢lipper with Number 40 blade, or
equivalent, at leatt 24 hr prior ts intended use.

Anasthesia - Rabbits are given 5.0 mg/kg (20 mg/ml) xylazine and
35.0 mg/kg (100 mg/ml) ketamine by intramuscular injection prior
to the marking of test sites and CT) application. The time of
administration is recorded. Rabbits are then placed in prone
position on holding boards, each leg being taped with l-inch wide
cloth tape to prevent movement. [n tests where CSM dosing is to
occyr more than 2 hr after the marking of test sites and topical
protectant application, the animals are taken off the tie-down
hoards after appliication of the topical protectant, are fitted
with an Elizabethan collar and are placed back in a stainless
steel cage to recover. Re-administration of anesthesia to these
animals, followed by collar removal and the placement of each
rabbit on a tie- .own board is initiated approximately 30 min
prior to CSM dosing. Full anesthetic boosters of the same dose
are administered after initial anesthesia used for restraint
prior to CSM dosing or as needed during each test.

Marking Test Sites - Prior to marking test sites, rabbits are
reclipped, if necessary, to prevent shieldirg of exposure sites
by hair stubble. Each rabbit is then marked with a felt-tip pen
to outline each expnsure site., The marking of nerve agent

A-5 .
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exposure sites and preparation for dosing differs from that of
vesicant exposure sites as follows:

(a) Nerve Agent CSM Exposure Sites - Each animal is anesthetized
and secured to a tie-down board as described in Section
7. C (2). A 24-gauge, 1 mL catheter is inserted into the
central artery of each ear of the rabbit for serial blocd
collection. After insertion the catheter is taped or glued
in place and is filled with heparinized saline, The dorsum
of each rabbit to receive CSM with or without barrier is
marked, using a felt-tip pen, with a circle to mark the test
site. The circle is 3.8]1 cm in diameter if a rubber “0"
ring is to be applied to contain the dose (non-ccclusive
exposyre), or 2.7 ca in diameter if a domed silicone rubber
chamber is applied (occlusive or semi-occlusive exposures).
I; not specified, the default procedure is to use the rubber
*0* ring.

(b) Vesicant CSM Exposure Sites - After each animal is
anesthetized and secured to a tie-down board as described in
Section 7. C (2), an application/dosing site grid as shown
below is applied to the dorsum of each animal with a felt-
tipped pen. Each site within the grid weasuras § ca froe
the midline by 2.5 ca wide. C(ure is taken to assure that
the inside measurements of 2ach dose jite meet the requirad
2.5 c@ x 5 cm dimensions.

ey coE R T Nl W 3 AR SRy B B

el I ) e R 3 X L €3 SRR
3} = C . - 53 bt Sl 4
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Anterior Posterior

A|C|E]| G| Right
Midline

8|0|F Left

D. Application of Topical Protectants
(1) Nerve Agent Exposure Sites -

(a) An aliquot, calculated to provide a uniform application
depth of the control or candidate topical protectant is
applied to the test site using a 1 mL disposable syringe (no
needle). The standard uniform application depth is 0.1 mm
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(application rate = 0.01 al/cm2), but other application
depths may be used depending on the requirements of the
study. The volume of topical protectant required to produce
an estimated application depth of 0.1 mm if the "0 ring
procedure is used is 0.11 ml. [f the domed silicone rubber
chamber is used, the volume corresponding with a 0.1 mm
application aepth is (.06 al,

A stainless steel spatula or glass rod is used to spread the
material evenly about the exposure araa. Care is taken such
that little, if any, of the material from the exposure area
is removed during the application process. Spreading is
performed both with and against the direction of hair
stubble growth. The time of application is recorded upon
completion of spreading.

A 3.5-cm inside diameter "0* ring or 3.3-cm outside diameter
domed silastic chamber with an open top (dependent on the
test site selection in Section 7.C.(3) is centered over the
test site, and cemented onto the skin by applying a bead of
cyanoacrylate adhesive around the surface of the ring or
chamber in skin contact. If a completely occlusive
application is required, a closed-top silastic chamber is
cemented over the test site after rerve agent application in
an appraved CSM nood.

Each topical protectant material is allowed to remain on the
exposyre area at least l-hr before CSM application, unless
otherwise specified by the test.

Vesicant Agen: Exposurs Sites -

(a)

(b)

(e

Topical protectants are applied to sites A-F on the dorsum
of each rabbit. Two topical protectants may be tested per
rabbit, one applied to sites A,C and € and the other applied
to sites B,D and F. Site G receives no application and
serves as a non-protected control site.

Each CTP is applied to eight rabbits per day of testing. The
control topical protectant is also applied to eight rabbits
per test day. A maximum of 24 rabbits (1 control topical
protertant and S CTPs) may be exposed per test day.

Each topical protectant material, control or CTP, is applied

at a calculated uniform depth of 0.1 mm (application rate =
0.01 mi/cm2) to standardize application conditions. A l-mL

A-7
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disposable syringe (no needle) is used to deliver 0.13 mL of
the topical protectant to each 2.5 cm x 5 cm exposure area.
The application depth may vary, depending on the test
requirements.

(d) A spatula is used to uniformly spread each topical
protectant material about the exposure are=a, up to the grid
sarks on each side of the exposure area, to obtain a smooth
and even coating. Care is taken toc minimize any loss of
material from the exposure area. The time of application is
recorded.

(e) A space is maintained between each of the contiguous
exposure areas, the width of the marker pen, where there is
no protective coating applied. This boundary helps ta
maintain exposure site integrity throughout the study.

(f) Each topical protectant material is allowed to remain on the
exposure area at least | hr before CSM application. Longer
time periods may be specified by the specific test
requirements.

Endpcint Measurement Procedures

(1) Nerve Agent Assays - The endpoint used to quantify topical

protectant effectiveness is percent AChE inh:bition relative to
pre-exposure baseline values over a test-specified time period.
Packed erythrocyte AChE activities are determined as described in
MREF 50P-83-49 from heparinized blood samples of approximately
1.0 =1, Basically, the procedure uses an autoanalyzer with a
photometer to quantitate the timed production of colored
enzymatic reaction product (5-thio-2-nitrobenzoic acid) resulting
from reactions of substrate and other test ) agents with AChE in
the sample. Control of the assay is achieved by simultaneous
analysis of AChE samples of known activity.

Because packed erythrocyte AChE measurements are occasionally
subject to error due to sample hemolysis, criteria for sampie
acceptability must be used in order to identify and contrul this
source of error. Until su’ “le procedures to detect sample
hemolysis are established, seiective procedures for the
reanalysis of suspect samp ‘s are to be followed to determine the
acceptability of AChE values for each sample. If indicated,
reanalysis of a sample is conducted by repeating each of the
steps involved in sample preparation and analysis as described in
MREF SOP 88-49. Oue to sample stability considerations, each
samples must be analyzed, or reanalyzed, within 24 hr of its
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collection time. As indicated in MREF SOP-88-46, samples are to
be stored on ice or refrigerated prior to analysis. Values from
samples found to be unacceptable upon reanalysis are eliminated
from all subsequent computations involving the dataset.

(23

(b)

Baseline Samples - The acceptability of individual baseline
sample values is determined using historical rabbit baseline
sample values (expressed in Units/ml packed erythrocytes)
as a guide. AJl baseline samples with AChE values outside z -
3 standard deviation units from the historical mean are
reanalyzed. The new value is then used a; the baseline
value if, upon reanalysis, the new vaiue falls within the
iimits of acceptability. If the reanalysis value falls
outside the Timits of acceptability, then -he baseline value
for the animal is suspect and all subsequen. data obtained
from that animal are also suspect and are not used in
topical protectant efficacy computations. The historical
baseline dataset is updated using all values found to be
acceptable foilowing the completion of each test.

Nerve Agent [nhibited Samples - Determining the
acceptability of the data from these sauples is, in this
study, somewhat complicated by the variaple ~“fects of the
topical protectant material on the rate ind extent of AChE
inhipition. Nevartheless, the accseptability of data from
each sauple can be determired because, ur'ess there is no
changa from the baseline vaiue (indicating complete topical
protectant effectiveness), a pattern of progressive AChE
inhibition is the expected pattern as nerve agent exposure
time increases, Sample hemolysis, if it occurs, usually
results in causes abnormally high AChE val.es and such
values are unacceptable for use in the eve ..2%%un ¢of CTP
efficacy. Based on previous experience, t'.e influence of
sample hemolysis on test results can be significantly
reduced by incorporation of a few steps to determine sample
acceptability during each test. The steps in determining
sample acceptability are: (1) all nerve agent-inhibited
samples within a timed serfes for each rabbit are analyzed
and the data are tabulated as a percentage of baseline AChE
activity on an individual rabbit basis, (2) all samples with
baseline percentage AChE values in excess of 10 percent of
the previous value in the time series are reanalyzed,

(3) reanalysis results which return a value in excess of 10
percent of the previcus value in the time series are
considered suspect and are not used in topical protectant
efficacy computations, (4) all other reanalysis results are
used to replace the previous resuit in the efficacy
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L1

computations and the previous result is recorded as “suspect
sample hemolysis® in the study records.

(2) vesicant Assays - The endpoint used to quantify the
effectiveness of topical protectants against vesicant CSMs
is exposure time dependent lesion area (measured in mm® and
expressed as 3 percentage of a 24 hr, unprotected control
site lesion area). The times of exposure to vesicant CSMs
are specified by each individuail test. Lesion area
evaluations are performed as described below:

E3 LJ .1

(a) Dye Injection - At 20-24 hr after exposure, each animal is
. given a 2.0-aL intramuscular injection, in each thigh, of a
3 percent suspension of Trypan blue dye in saline. The dye

requires at least two hours to transloccate throughout the

damaged vessels of the exposure areas. The dye forms a dark
blue marking of the lesion against the contrasting pale blue
of adjacent normal skin. A pink halo may extend 2-4 mm
wider than the blue zone, which presumably is indicative of
active hyperemia.

(b) Anesthesia - Approximately 2-4 hr after administration of

, the dye and just prior to taking lesion measurements, the

test animals are anesthetized with 35.0 mg/kg of ketamine
and 5.0 mg/kg of xylazine.

(c) Lesion Area Determination - After anesthesia, at
approximately 24 hr after exposure, the lesion at each
exposures site is measured with the use of a plastic metric
ruler. Measurements of the length and width (longest axis
in each direction) of each affected area are obtained.
These measuresents are recorded and lesion areas are
calculated based on an elliptical area formula.
Representative lesions may be recorded photographically, if
required by the Sponsor.

(d) After lesion area determination is completed, each animal is
euthanized by lethal injecticn of an approved euthanasia
solution (e.g. T-61).

"3
-
iz

F. Application of CSM Challenge to Animals

(1) DOuring CSM dosing and throughout the exposure period for each
"~st, rabbits are positioned inside exposure CSM hoods to
~3intain air flow of approximately 100 linear ft/min, anterior to
posterior, over the rabbit. Besides personnel safety, this
positioning halps to eliminate the possibility of CSM inhalation
exposures affecting the AChE results.

LN
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(2) Nerve Agent Assay§

(a)

The application of agent to each rabdit is made at a test-
specified tine following application of the topical
protectant material. A.] safety procedures for the
percutaneous application of G and V agents provided in MREF
SOP-83-1 are observed.

GD, TGD or VX is applied to the marked area of backs of
restrained rabhits with a sharp-tipped needle to provide a
point-source, air-dropped delivery without smearing or
accidental penetration of the topical protectant.

Delivery of T3D or GD is performed using a calibrated
micrometer syringe. VX is applied using a Hamilton
microliter syriasge.

Doses applied are based on the results of preliminary AChE
determinations for each test scenario and are related to
historical unprotected LD, values for each agent applied
percutanecusly to unorotected rabbits. The doses are those
estimated to produce approximately 80 ¢ 10 percent AChE
inhibition relative to pre-exposure baseline values for
rabbits protected with the contrul material following a 2 hr
aiposure to each C3M. Uoses may be adjusted as needed by
Togarithaic {ncrements of tha nistorical Lbg value in order
to accemmndats aew contiml materials or the particular needs
of the sponsor. For the 0.1 ae standard application depth,
using PEG S40 as the control topical protectant, the doses
estimated for TGD, GD and VX application are 3.35, 1.35 and
0.3 mg/kg or 1.0, 1.0 and 10.0 times the LDy value,
respectively.

(3) Vvesicant Assays -

(a)

(b)

The application of HD or HD/L to each animal is made at a
tesi-specified time after topical protectant application.
All safety procedures given in MREF $SOP-83-2 are abserved
during this operation,

Al sl volume of HD or HO/L is applied to the center of each
exposure site, using a Hamilton 7001N syringe with a sharp-
tipped, positive displacement needle to provide a point
source, air-dropped delivery without smearing or accidental
penetration of the barrier. If a droplet of vesicant CSM
remains on the end of the needle, the needle may be brought
down close to the barrier (but without coming in contact
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with the topical protectant) so as to "wick" off the dropiet
anto the topical protectant.

The challenge dose of vesicant CSM remains on the
appropriate topical protectant coated exposure area for
either 1, 2, or 4 hr after application, unless otherwise
specified by the test procedure.

HO or HD/L is applied to the 24-hr control site (site G) in
the same manner as all other exposure areas.

Tha seven exposure areas are dosed in alphabetical order
(A+53) with a 30-sec interval between each dose.

fecontamination

(1

Nerve Agents -

(a)

(d)

(c)

(d)
(e)

(f

(9)

Exposed animals are kept within an approved CSM hood until
they are decontaminated and euthanized.

At the end of the CSM exposure period specified for each
test, the protective coating and agent is removed by wiping
the area with a dry paper swab, which is discarded into a
beaker containing either 10 percent sodium hydroxide (NaQH)
tor TGO or GD, or § percent sodium hypochlorite (NaOCl) for
vX.

The exposure area is then thoroughly rubbed for at least
5 sec with a qauze pad saturated with 10 percent NaOH or
5 percent NaOC! (see G.1.b). This pad is also discarded
into the beaker containing 10 percent NaOH or 5 percent

NeOC1 after use.

Steo 7.G. (1) ¢ is repeated once.

The exposurs area is then rinsed twice with deionized water
to remove any traces of NaOHW or NaOCl.

The animals are then placed in metal stanchions and held
overnight, if specified by the test.

The rabbits are euthanized at the conclusion of the test and
the carcasses are placed in double plastic bags. The bags
are then sealed and are removed from the hood for proof-of-
decontamination and disposal by incineration.
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BEa L.

(2) Vesicants -

(2) Study-Specific Decontanination - This decontamination
procedure is performed to remove excess vesicant and to
decontaminate the exposure areas at specified exposure
times. [t is not the final decontamination procedure used
for removal of animals from the hood system.

(i) Each exposure site is decontaminated at the test-
specified time period after vesicant application (e.g.
A, Bat l hr; C,Dat 2hr; E, Fat 4 hr and the
control site, G, is not decor:aminated).

(i1) Each exposure site is carefuily dabbed with a 4 in. x
4 in. gauze pad attached to a tongue depressor to
resove excess CSM from the surface of the topical
protectanrt. Care is exarcised so as to cause minimal
disturbance to the surface of the topical protectant.

(ii1) Each exposure site is next decontaminated using a plain
swab (absorbent padding wrapped and attached to a tongue
depressor) which contains 3.0 mL of a
5.0 percent NaOC! solutica, The exposure area is gently
contacted with each side of the decontaminant pad for 10
sec. Thig procedure is ther repeatad.

(1) The exposure area is then caontacead two iadividual
tiues, 10 sec per side, with plain swabs containing
3.0 =L of distilled H,0. This is done to eliminate or
minimize irritation caused by the NaOCl! solution.

(v) After decontamination, the animal is removed from the
tie-gown board and placed in a metal stanchion or
standard caging for the remainder of the study period.

(b) Genaral Decontamination - All animals recefve an additional
decontamination just prior to the animal's removal from the

hood systesm.
(i) Lesion area measurement is ccepleted and the animals are
euthanized.

(i1) After euthanasia, the whole back of each animal carcass
is decontaminated with a soaking wipe of 5 percent NaQCl

(i1i) Carcasses are placed in double plastic bags which are
sealed, removed from the hood for proof-of-
decontamination and disposal by incineration,

i A-13
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K. Initial Efficacy Test Procedures

(1) In Vitro Tests - These tests are performed as described in MREF
35pPs 89-61 and 89-65. The results from these tests may be used
to eliminate, at the sponsor's discretion, the further in vivo
testing of a (TP compound or formulation.

(2) In Viso Nerve Agent Test - This test is performed using TGD only.
(a) Rabbits are prepared for study as described in Section 7. C

for nerve agent tests. £ight rabbits per CTP or control
topical protectant are used per day. Each day of testing is

(b)
(c)

(d)

{e)

(f)

(9)

()

considered a test replicate.

A haseline AChE sample is collected from each animal 5 min
prior to topical pr tectant application.

Topical protectants are applied to each rabbit as described
in Section 7. D. (1) for nerve agent tests.

Serial blood samples are collected from each rabbit at § min
prior to TGD application (-5 min) and at 120 min post-TGD
application. B8lood samples are amalyzed for AChE activity
a3 described in Section 7.E. (1).

Following a l-hr period after topical protectant
spplication, application of a TGD challenge is made to each
rabbit as described in Section 7. F. (2) for nerve agent
tests.

The test is successyully completed following replication,
three times on three different days according to the
statistical criteria described in Section 7.K. for
successful nerve agent tests.

The rabbits from at least one test repl ate are
decontaminated as described in Section 7.G. (') items (b)
tarough (e), removed from their tie-down boards, placed in a
metal stanchion and are allowed to recover from anesthesia.
These animals are held for 24 hr post-TGD ar~lication in the
hood and are given water ad lidbitum. At the end of the
24-hr period, a blood sampTe is collected and analyzed for
AChE activity as described in Section 7. E. (1).

For all other test replicates, the completion of blood
collection is at 120 min and each test animal is euthanized,
decontaminated and disposed of as described in Section 7. G.

A-14 :
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(3) In Vivo Vesicant Test - This test is performed using HD anly.

(a) Rabbits are prepared for study a. described in Section 7. C.
for vesicant agent tests. E£ight mimals are used per CTP or
controi topical protectant on each tast day. A test day is
considered a test replicate. Three successful replicates,
as described in Section 7, K. (2), are required to complete
the test for each CTP.

{b) Control and CTP materiats are applied to the designated
exposure sites on the dorsum of esach rabbit as described in
Section 7. D. (2) for vesicants.

{¢) Following a i-hr wait period after topical protectant
application, the KD chailenge dose is applied to each
exposure site 2s descridbad in Section J. F. (3) for
vesicants.

(d) Decontamination of exposure sites is performed as described
in Section 7.6. (2) for vesicants at the following specified
exposure times for each application site:

Sites A and 8 = | hr
Sites C and 0 » 2 hr
Sites € and F = 4 hy

(e; Site G is a 24 hr non-protected, exposure control site which
is decontaminated 24 hr following vesicant application as
described in Section 7. G. (2}.

(f) Following the 4 hr decontamination, each rabbit is removed
from the tie-down beard and is placed in a metal stanchion.
The rabbits are thea held for approximately 20 hr in the CSM
hood and are given water ad libitum,

(g) Each rabbit is prepared and each application site is
evaluated for vesicant-induced lesion area as described in

$ don 7. E. (2).

(h) Following lesion area determination, the animals are
euthanized and are prepared for proof of decontamination and
disposal as described in Section 7. G. (2). The lesion area
data are compiled and statistically evaluated as described
in Section 7. X. (3).
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I. Functional Test Procedures

(1) Nerve Agent Challenge Following Water Stress - This test is
conducted by washing a fixed application of each CTP compound
with water and then challienging the "stressed” CTP with TGD.

(a)

(b)

Preparation and numper cf rabbits used for the test is as
described in Section 7. H. (2) a. for nerve agent tests.

A baseline AChE sample is collected from each animal 5 min
prior to topical protectant application.

(c) Topical protectants are applied to each animal as described

(d)

()
(f)

(9)

(h)

(1)

in Section 7. 0. (1}.

After application, each CTP is washed with a quantity of
deionized water (22 £ 5 C) equal to 500 times the volume of
the CTP applied. A graduated volumetric pipette is used to
gravity deliver the deionized water.

The control topical protectant is not washed.

Following a 1-hr seriod after topical protectant
agplication, applicaticn of a TGD challenge is made to each
rzbhit as describad in Section 7. F. (2) for nerve agent
tests.,

A TGD challen?e (same dose used in the initial efficacy
test) is applied as described in Section 7. F. (2) l-hr
after completion of the water stress for CTP compounds and
1.0 hr after application of the control topical protectant.
This permits drying of the application site prior to TGD
challenge.

The test is successfully completed following replication,
three times on three different days according to the
statistical criteria described in Section 7. K. for
successful nerve agent tests.

The rabbits from at least one test replicate are
decontaminated as described in Section 7.G. (1) items (b)
through (e), removed from their tie-down boards, placed in a
metal stanchion and are allowed to recover from anesthesia.
These animals are held for 24 hr post-TGD application in the
hood and are given water ad libitum. At the end of the
28-hr period, a blood sample is collected and analyzed fo-
AChE activity as described in Section 7. E. (1).
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(j) For all other test replicates, the completicn of blood
collection is at 120 min and each test animal i; euthanized,
decontaminated, and disposed of as described in Section

7. 6.

(k) The AChE data are then used to evaluate the relative
effectiveness of each CTP as described in Section

7K (2).

Nerve Agent Challenge Following Time Stress - This test is
performed by allowing the rabbit to wear a fixed CTP application
for a specified period of time and then challenging the
“stressed” CTP with TGD.

(a) Preparation and number of rabhits used for the test is as
described in Section 7. H. (2) a. for nerve agent tests.

(b) A baseline AChE sample is collected from each animal 5 min
prior to topical protectant application.

{c) Topical protectants are appliied to each animal as described
in Section 7. D. (l).

(d) After applicatian, each CTP is wern for a specified time
period to test its wearzbility characteristics against a 7GD
challenge. The time pericd for the test i3 specivied by the
sponsor for eachk CTP.

(e) The control topical protectant (e.g. PEG 540) is not worn
for the specified time period, rather it is worn for a
standardized period of ] hr.

(f) MNerve Agent Challenge Following Water Stress - This test is
conducted by washing a fixed application of each CTP
compound with ter and then challenging the “stressed* CTP
with TGD.

(g) A TGD cnallenge (same dose used in the initial efficacy
test) is applied as described in Section 7. F. (2) after
completion of Sponsor specified time periods for CTP
compounds ana . hr after application of the control topical
protectant. [If unspecified, the time period used for
te.. aqg CTP compounds is 4 hr.

(h} The .est i< successfully completed following replication,
three times on three different days according to the
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statistical criteria described in Section 7. K. for
successful nerve agent tests.

The rabbits from at least one test replicate are
decontaminated as described in Section 7.G. (1) items (b)
thrcugh (e), removed from their tie-down boards, placed in a
metal stanchion and are allowed to recover from anesthesia.
These animals are held for 24 hr post-TGD apnlication in the
hood and are given water ad libitum. At the end of the
24-hr period, a blood sample 1s collected and analyzed for
AChE activity as described in Section 7. E. (1).

For all test replicates, the completion of blood collection
is al 120 min and each test animal is euthanized,
decontaminated, and disposed of as described in Section

7. G

The AChE data are then used to evaluate the relative
effectiveness of each (TP as described in Section 7. K. (2).

Vesicant Challenge Following Water Stress - This test is similar
to that described in Section 7. I. (1) for nerve agents except
that thz vesicant test format i employed.

1)

(b

(¢)

(¢)
(e)

(f)

Rabbits are presared for study a3 described in Laction 7. C.
for vesicant agent tests.

Control and (TP saterials are applied to the designated
exposure sites on the dorsum of each rabbit as described in
Section 7. D. (2) for vesicants. 3ites £ and F are not used
in this test.

After application, each CTP application site is washed with
3 quantity of deionized water (22 ¢ 5 ) equal to 500 times
the volume of the CTP applied. A graduated volumetric
pipette is used to deliver the deionized water.

Control topical protectant application sites are not washed.

A HD challenge (same dose used in the initial efficacy test)
is applied to each application site i hr after completion of
the water stress for (TP compounds and 1 hr after
applicaticn of the control topical protectant. This permits
drying of the application site priur tc HD challenga.

The HD cnallenge dose is applied to each exposure site as
described in Saction 7. F. (3) for vesicants.
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Decontamination of exposure sites is performed as described
in Section 7. G. (2) for vesicants at the following
specified HD exposure times for each application site:

Sites A and B = | hr
Sites Cand D = 2 hr

Site G is a 24-hr non-protected, exposure control site which
is decontaminated 24 hr following vesicant application as
described in Section 7. G. (2}.

Following the 2-hr decontaminaticn, each rabbit is removed
from the tie-down board and is placed in a metai stanchion.
The rabbits are then held for approximately 20 hr in the CSM
hcod and are given water ad libitum.

Each rabbit is prepared and each application site is
evaluated for vesicant-induced lesion are2 as described in

Section 7. E.(2).

Following lesion area determination, the animals are
euthanized, prepared for proof of decontamination and
disposal as described in Section 7. G. (2). The lesion area
data are compiled and statistically evaluated as described
in Section 7. K. (3). , »

Vesicant Challenge Following Time Stress - This test is similar
to that described in Section 7. I. (2) for nerve agents except
that the vesicant format is used.

(a)

(b)

(c)

Rabbits are prepared for study as described in Section 7. C.
for vesicant agent tests.

Control and CTP materiais are applied to the designated
exposure sites on the dorsum of each rabbit as described in
Section 7. D. (2) for vesicants. Sites E and F are not used
in this test. B8ecause inflammation is a time-related
response, exposure to HO in this test must occur at the same
relative time of CTP or control topical protectant wear for
each rabbit. Thus, when two topical protectants are to be
tested pe~ rabbit (i.e. one applied on the A and C sites and
one on the B and D sites) the intended time of wear (and
hence, HD application) must be similar for both protectants.

After application, each CTP is worn for a specified time
period to test its wearability characteristics against an HD
challenge. The time period for the test is specified by the
sponsor for each CTP. [f unspecified, the default time
period is 4 hr,
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The control topical protectant (e.g. PEG 540) is not worn
for the test-specified time period, rather it is worn for a
standardized period of 1 hr. This would mean in many cases
that a CTP cannot be tested concurrently using the same
animal used for the control application. When this is the
case, it is acceptable to use both sets of test sites (i.e.
Aand C, B and D) for control application and data
collection.

An HD challenge (same dose used in the initial efficacy
test) is applied to each application site after completion
of tha specified time period for CTP compounds and 1-hr
after application of the control topical protectant.

The HD challenge dose is applied to each exposure site as>
deseribed in Section 7. F. (3) for vesicants.

Decontamination of exposure sites is performed as described
ia Section 7. G. (2) for vesicants at the following
specified HD exposure times for each application site:

Sites Aand 8 = | hr
Sites C and 0 = 2 hr

Site G is a 23 hr non-protscied, expoture contral site which
i5 decontaminated 24 hr following vesicant application as
described in Ssction 7. G. (2).

Following the 2-hr decontamination, each rabbit is removed
from the tie-down board and is placed in a metal stanchion.
The rabbits are then held for approximately 20 hr in the CSM
hood and are given water ad libitua. X

Each rabbdit is prepared and each application site is
evaiuated for vesicant-induced lesion area as described in
Section 7. E. {2). ,

Following lesion area determination, the animals are
euthanized, prepared for proof of decontamination and
disposal as described in Section 7. G. (2). The lesion area
data are compiled and statistically evaluated as described
in Section 7. K. (2).

Advanced Efficacy Test Procedures

(1) VX Challenge - This test is conducted exactly as Jescribed in
Section 7. H. (2) for nerve agent initial efficacy tests except.
that VX is used as the challenge agent instead of TGO.
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GD Challenge - This test is conducted exactly as described in
Section 7. H. (2) for nerve agent initial efficacy tests except
that GD is used as the challenge agent instead of TGD.

HO/L Challenge - This test is conducted exactly as described in
Section 7. H. (3) for vesicant agent initial efficacy tests
except that HD/L is used as the challenge agent instead of HD.

K. Statistical Methods:

(1)

In Vitro Nerve Agent Tests -

Each elution time value associated with a receptor fluid sample
is adjusted by the time lag incurred in eluting the voiume of
receptor fluid in the tubing between the diffusion cell and the
fraction collector. Results of GD-inhibited samples were
expressed as relative inhibition (RI) by the following
transformation:

A

where A, and Ag are the AChE activities in the concurrent control
and sample fractions, respectiveiy. The parumaters used to
characterize the efficacy of a material as a srotectant against
GD penetration in 2ach replicate are the times after dosing to
three levels of RI, initially 25, 50, and 75 percent (T,, Tg,
and T,, respectively). These times may be decreased in number
to one or two for test replicates invoiving penetration so rapid
that the times are statistically indistinguishable. Any
candidate protectant that prevents penetration of applied agent
to the extent that RI is less than 95 percent at 2 hr is
automatically passed onto the next screening tier. Thus, elution
samples ire not collected beyond 2 hr after dosing.

Each replicate is characterized by regressing an appropriate
model (eg, a fifth-order polynomial or alternatively a cumulative
distribution function) on the Rl data as a function of lag-
adjusted collection times, T, Ty, and Ty are determined from
the regression parameter values by Newton's method for finding
roots of equations. Mean Ty, Tg,, and T, are calculated for the
candidate protectant across repfncate runs.

Rl = X 100 percent

Mean Ty, T, and T,; for PEG 540 are control charted and pooled

across all replicates for all candidate protectants. Replicates
with all three times outside the control chart's 95 percent
confidence limits are not pooled with data from the other
replicates. Thus, rank ordering the canuidate materials relative
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to each other and PEG 540 is delayed until all testing is
completed. [nitial replicates are judged as acceptable or
unacceptable based on pilot study data, but the pilot study data
are discarded from the data set for the final analysis and rank
ordering. Analysis of variance followed by Tukey's test for
multiple, simultaneous comparisons (alpha = 0.05{ is performed to
indicate relative efficacies among the candidates and PEG 540.
The rank order of candidates is based on a composite evaluation
of mean Ty, Ty, and Ty for each candidate and PEG 540.

In Vivo Herve Agent Tests -

(a) RQuality Control - Control of each nerve agent is
accompiished for each test day by control charting current
mean reidtive (baseline-normalized) activity levels in
erythrocyte samples for the contrnl topical protectant with
historical levels. The mean relative activity level at each
time point after nerve agent application is charted with
historical values at the respective times using an
acceptance ranga of ¢ 3 standard deviations from the
historical mean. The test replicate is considered valid if
the mesn relative activity levels obtained at all three time
points fall within = 3 standard deviations of the
corresponding historical means. Invalid replicates are
repeatad. The test is considered comolete for each CTP when
three valid replicat2s of the control are obtained. There
must be at lsast six complets sets of AChE values, control
and CVP, in each ¢ight-animal dataset. All replicate data
is added in sequential order to the historical dataset.

(b) Comparison of CTP Efficacy - This is performed on
statistically-controlled data by statistical comparisons of
mean percent ACht activity values obtained for each CTP
obtained under comparable test conditions and blcod sampie
collection times. The percent AChE activity means and
standard deviations for each CTP tested under each test
condition up to the reporting date are determined for each
animal per CTP relative to its individual baseline AChE
value and the means are ranked from highest to lowest at
each sample collection time and in a composite fashion by
the mean of summation values across all sample times (except
the 24 hr values). The 24 hr percent AChE mean for each CTP
is statistically compared (one-sided t-test, alpha =0.05) to
the corresponding 4 hr mean to in order to detect whether or
not a significant (p § 0.05) decrease in the mean percent
AChE value occurred following decontamination. The ranked
CTP means are then statistically compared (alpha = 0.05)
using a multiple comparison test (i.e. Tukey's procedure}.
In addition, functional test results AChE means are
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statistically compared (t-test, alpha = 0.05) to
corresponding values obtained for each CTP during the
conduct of the initial afficacy tests in order to estimate
whether the efficacy of the (TP was significantly affected
(p § 0.05) by either the time or water functional challenge.

(3) Vesicant Tests -

(a) Statistical Control - Statistical control of each vesicant

(b)

test is accomplished by statistical comparison of historical
reference values for lesion areas from control topical
protectants and the non-protected exposure sites, with
corresponding values obtained from each replicate experiment
in the test. Data rroa rabbits whose non-protected lesion
area values fall ¢ 3 standard deviation outside the
historical mean value for such exposures are not included as
part of the test replicate. Mean lesion area values for the
control topical protectant are statistically compared
between the corresponding historical control value at each
exposure time point after vesicant agent application and the
mean values obtained from each replicate within the test to
determine if the values are within ¢ 3 standard deviations
of the corresponding historical control values. There must
be at least six complete sets of usable lesion 2rea values,
control and CTP, in each eight-animal replicate dataset.

The test replicate is considersd statistically valid if the
mean lesion areq values ootained for all time poiats from
the control topical protectant application sites in the
replicate fall within ¢ 3 standard deviations of their
corresponding historical values. All data from replicate
datasets are added, in sequential order, to the
corresponding sets of values within the historical contrel
dataset. [Invalid replicates are repeated. The test is
considered complete for each CTP when three statistically
valid replicates of the control are obtained.

Comparison of CTP Efficacy - This is parformed on
statistically- controlled data by statistical comparisons of
mean lesion area values obtained for each CTP obtained under
comparable test conditions and exposure times. The lesion
area means and standard deviations for each CTP treatad site
tested under each test condition up to the reporting date
are ranked from lowest to highest at each exposure time and
in a composite fashion by the addition of lesion area values
across all exposure times. The means are then statistically
compared (alpha = 0.05) using a multiple comparison test
(i.e. Tukey's procedure), In addition, lesion area means
from functional tests are statistically compared (t-test,
alpha = 0.05) to corresponding values obtained for each CTP
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L3 a2 4

during the conduct of the initial efficacy tests in order to
indicate whether the efficacy of the CTP was significantly
affscted (p < 0.05) by either the time or water functional
challenge.

9. Records to be Maintained:

A. Compound inventory, specifications, and usage

8. Dosage preparation and administration

SN A e

C. Animal receipt and quarantine records

D. Animal data from all tests performed

B B

$omg ) o e RN, B et T T ey T

o 2, MR R
Ll BN S

E. In vitro test data

F. OQDecontamination results and disposal records

10. Reports:

A. Letter Reports
Each latter report contains & brief narrative dascription of the (TP
test results obrained in each phase of testing. Thesa are submitted
to the COR within seven working days after the end of each phase.

B. Final Report

A final report is prepared and submitted within 30 days after
completion of the task. It includes at least the following:

(1) Signature page for key study individuals and their
responsibilities.

(2) Experimental lesign

]

(3) In vitro and in vivo test data.
(4) Test material description.
(5) Application procedures.

(6) Tabulation of in vitro and in vivo response data for eich CTP
tested.

(7) Statistical methodology used.
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(8) Discussion.

11. Approval Signatures:

W. Hobson, Ph.D.
Study Director

DS NNN

“Garrett 5. DIIT, D.V.M.
Program Manager

Fe%r L. %enﬁ.v.n.

Chief Veterinarian

Jawmes R, Stewart Ph.D.
USAMRICD COR

N/A - Non GLP Study

Quaiity Assurance Unmit
Health and Environment Group

N/A - Non GLP Study

Charles K. Burdick, Director
Total Quality Program
Health and Environment Group
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Evaluation of New Candidate Topical Protectants Using In Vitro
and In Vivo Models to Determine Their Relative Effectiveness

Against Thickened GD, GD, VX, HD and HO/L

Protocol Amendment No. 1
Change: Replace Pages 9 and 10, Section 7.£.(1)(a) and (b) with the fullowing:

(a)

(b)

Baseline Samples - The acceptability of individual baseline

(-65 min, pre-CTP application) sample values is determined using
historical -65 min sample values (expressed in Units/mL packed
rabbit erythrocytes) as a guide. All -65 min samples with AChE
values outside ¢ 2 standard deviations from the historical mean
are reanalyzed. The -65 min sample value becomes the average of
all results within & 3 standard deviations from the historical
mean. If both values fall outside ¢ 3 standard deviations then
the -65 min sample for the animal is suspect, as are all
subsequent samples obtained from that animal, and none of the
data are used in CTP efficacy computations. The historical data
set is updated using all -G5 min sample values found to be
acceptable following the completion of each test.

Nerve Agent Inhibited Samples - The acceptability of data from
each nerve agent-inhibited sample can he determined because,
unless there is no change from the baseline value (indicating
complete topical protectant effectiveness), a pattern of
progressive AChE inhibition is the expected pattern as nerve
agent exposure time increases. Homolyced samples from the rabbit
usually result in abnormaily high AChE values that are
unacceptable for use in the evaluation of (TP efficacy. Based on
previous experience, the influence of sample hemolysis on test
resuits can be significantly reduced by incorporation of
following procedure to determine sample acceptability during each

test.

An initial estimate of within-sample variability is obtained by
measuring packed rabbit erythrocyte AChE activity levels from
five preparatiorns of the same sample and calculating a standard
deviation. This is performed in multiple samples covering the
range of anticipated activity levels. Within.sample variability
is expressed as the standard deviation calculated as a function
of activity levels determincd hy regression analysis. Three of
these within-sample standard deviations is regarded as a
tolerance limit term used in accepting test generated activity
levels, as described below.
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The steps in determining sample acceptability are:

(i)

(i1)

(111)

MREF Protocol 58 i
Medical Research and
Evaluation Facility
January 31, 1990

Each -3 min (just before agent dosing) sample activity value
is compared with that rabbit's baseline value. I[f it is
beyond the upper tolerance limit, i.e., the baseline plus
the within-sample variability (three standard deviations)
tolerance limit term, the -3 ain sample is reanalyzed. 1If
the second analysis level is less than that limit, it
replaces the original inalysis level. G(therwise, both data
are omitted from tha data set.

All nerve agent-inhibited samples within a timed series for
each rabbit are analyzed and the data are tabulated as a
percentage of basaline AChE activity on an individual rabbit
basis. For animals moribund or dead as a result of agent
intoxication, all subsequent AChE :ctivity and baseline-
normalized values for time perious following the death of
that animal are recorded as zero and included in the
statistical analysis.

A1l samples with AChE activity values in excess of the upper
tolerance limit {the mean ¢f the two most recent, accepted
sample AChE activity levels for that rabbit plus the
tolerance limit term defined above) are reanalyzed. If a
second analysis level is greater than the tolerance limit,
then both data are omitted frca the data set.

Reason: Estimations of within-sample variability wers wade based on rzpeated
sample analyses {2 replace tia tolerance 1imit Serm (I0 percent of the
preceding activity level) srbitrarily assigned in the protoesi.
Experience has shown the 10 percent rule to be unnacassarily
restrictive in determining acceptahle data.

Impact on Study:

Fewer sample AChE activity levels outside the upper
tolerance limit, and decreased frequency of reanal;sis.




MREF Protocol 53
Medical Research and
Evaluation Facility
January 31, 1950

Change: Page 22, Section 7.K.(2)(a).

There must be at least five acceptable AChE activity values at each
time period, per control and CTP, in each eight-animal datc set.

Reason: Power calculations have indicated that requiring six acceptable data
points per set of eight animals instead of five data affords conly
marginal improvement (two or three percent in both directions from the
PEG 540 mean relative activity) in detecting a significant difference
betwaen PEG 540 and a CTP at alpha = (.05, beta = 0.10.

Impact on Study: The frequency of repeating study replicates necessitated by

iasufficient data will be decreased at minimal risk to the
sensitivity of the design.

€2aggié;;;:2é¥é£é%izaz 43:/%0
avia W. Hobson, Ph.D. a
S

tudy Oirector

2 '/3/%9
James R. Stewart Jat=
USAMRICD COR

-_
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MREF Procacol S8
Medica! Rasearch and
Evaluation Facility
March 19, 1990

Evaluation of New Candidate Topical Protectants Using In Vitro
and In Vivo Models to Determine Their Relative Effectiveness
Against Thickened GO, GO, VX, HO and HD/L

Protocol Ammentiment No. 2

Change: Page 1. Section S.

MAJ) James R. Stewart, D.V.M, is replaced with LTC Don W.
Korte, Jr., Ph.D.

Reason: MAJ Stewart was replaced by LIC Korte as Contracting Officer's
Representative.

Protocol Ammendment No. 3
Change: Replace Section K.(3)(a) with the following:
{3) Vesicant Tests -

(a) Statistical Control - Statisticzl control of each vesicant
test is accomplished hy statistical comparison of historical
reference values for lesion areas frecm control topical
protectants and the ncn-protectad sxposure sites, with
corresponding values chtained frem ecch replicate experiment
in the test. Data from rabbi{s »hose non-protacted lesion
area values fall & 3 standard deviation outside the
historical mean value for such exposures are not included as
part of the test replicate., Mean lesion area valuss for the
control tcpical protectant are statistically comparad
between the corresponding historicil control value at each
exposure time point after vesicant agent application and the
mean values obtained from each replicate within the tast te
determine if the values are within ¢ 3 standard deviations
of the corresponding historical control values. There must
be at least six complete sets of usable lasion area values,
control and CTP, in each eight-animal replicate dataset.

The test replicate is considered statistically valid if the
mean lesion area values obtained for at least one time point
from the control topical protectant application sites in the
replicate fall within £ 3 standard deviations of their
corresponding historical values. All data from replicate
datasets are ad.-1, in sequential order, i3 the
corresponding sets of values within the histurical control
dataset. Invalid replicates ire repeated. The test is
considered complete for eact CTP when three statistically
valid replicates of the control are obtained.
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MREF Protocol 53

Medical Research and
Evaluation Facility
March 19, 1990

Reason: The current topical protectant control level is too stringent relative
to the use of PEG 540 as the control topical protectant and the size
of the ex:sting PEG 540 hictorical dataset.

Impact on Study: There will be little or no change in the relative rankings
for the topical protectants evaluated. This change
eliminates the need to repeat tests unnecessarily in order to
obtain a level of historical control which, for practical
reasons, is too stringent for the use of PEG 540 as the
control topical protectant.

‘3534350\\)
D

ate

) y
'3av1d W. dubson, Ph.0,

Study Director

5LA/4511€3>J 20 rmmaag %0
on W. Korte, Jr{, Date
USAMRICD COR
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MREF Protocol 58
Medical Research and
Evaluation facility
January 15, 1991

Evaluation of New Candidate Topical Protectants Using In Vitro
and In Vivo Models to Determine Their Relative Effectiveness
Against Thickened GO, GD, VX, i and HO/L

Protocol Amendment No. 3
Change: Replace Page 4, Section 7.8. (2} with the following:

(2) Number - One replicate group of animals is used per control on
each day of dosing. For CTP replicates, the standard data
collection requirement is one satisfactory data set (as defined
in Section K for each test type) per day per material over at
least three days of testing for test completion (ie, nominaliy
N = 24 animals per CTP per test). As determined by the
USAMRICD COR, very speci2! circumstances may occasionally
require the testing of three or more rnplicate groups of tne
same CTP on a single day. Under these circumstances, all
subsequent refersnces in this protocol to the number of test
days and the number of animals to be treated with a given (TP
per test day are superseded. CTP replicate groups of eight
animals each are sequentially ordered, and the data are
statistically treated as a though they were collected across
multiple test days in all subsequent data handling operations
required within the context of this protocal.

Reason: The above change ailows for a decrease in the nunber of days raquired
for testing a CTP from three iz one in the avent that the demand
(e.g. data needed to support ongoing ailitary operations) for the
test results takes priority over the statistically preferrad method.

Impact on Study: Possibly smaller within-day variances, but also possibly
larger variances across days, in control data sets.

avid W. Hobson, Ph.D.
S.udy Birector

L on W. Kbrte, ey ate
USAMRICD

THS/cah
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MREF Protoc
Medical Researc
Evaluation Fac
January 1§,

Evaluation of New Candidate Topical Protectants Using Ip Vitre
and [n Yivq Models to Determine Their Relative Effectiveness
Against Thickened GD, GO, VX, HD and HO/L

Protocol Amendment No. 4
Change: Replace Page 15, Section 7.H. (3) (d) with the following:

(d) Decontamination of exposure sites is performed as describe
Section 7.G. (2) for vesicants at the followina axposure ti
for each application site, unless otherwise specified:

Sites Aand B =1 hr
Sites C and 0 « 2 hr
Sites £ and F =« 4 hr

Reason: This change allows the times to decontamination to vary with spe
requirements, while retaining 1-, 2-, and 4-hr cxposure periods
nominal times for initial efficacy testing.

Impact on Study: Increases the utility of this protocol to allow specii
A ge)
avid W. Hobzon, Ph.D.

studies.
2/ 1B ey
Ddte ’
Study Director

ﬂ-& . (ke | e

LTC Don W. Kortel.dr., COR Date
USAMRICD

THS/cah
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Letter Report on Phase 1, Initial Efficacy Testing, Dated 17 August, 199(
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For Review and Approvai 31Z3Z-3
[nternat Orsor T
Name [nitvals | Date TS Snider

Originator  (OwW Hobson D [8-rv-ve OW Aabson
Concurrence i 8G Maiden

RMO

GS Jill/File
Approval 8G Maiden Par rax B-1/+3

August 17, 1850

LTC Den W. Korte, Jr., MS, COR
Battelle Memorial Institute
505 King Ave., JM-3

Columbus, Ohio 43201-2693

Dear LTC Korte:
Contract DAMD17-89-C-9050

Task 39-03

The attached information provides a tabulated summary of the results from Ta
89-03, Phase | in vitro studies with GD, TGD, and VX and in vivo rabbit

exposures to TGD and HO. The tables include all Phase 1 results from testin
14 candidate topical protectants (CTPs). The data summarized have been both
quality controlled according to MREF Protocol 38 and reviewed by our Quality

Assurance Unit at King Avenue.

The endpoint in the in vitro studies is the time required, after dosing 0.5,
of 4cent an a synthetic memdrane bilayer assembly enclosing a 0.1 mm thickne:
of each candidate topical protectant ({TP) and mounted in a penetration cell
to achieve a prescribed fractional degree of inhibition (i.e., 0.25, 0.50, a
0.75 of the control cell activity) for eel acetyichalinestarase (AChE)
activity in receptor fluid samples. Data reduction involved two steps; firs!
nonlinear regression parameters were estimated for the data obtained from ea
cell by analysis of relative inhibition versus time using a cubic cumulative
distribution function (Statistical Analysis System Nonlinear Regression
procedure, or SAS NLIN) then, Newton's method for finding roots of equations
was used to estimate the times to prescribed inhibition defined by the
regression parameters. The “Score” parameter is the overall average value fi
all time estimates obtained for each of the three prescribed degrees of
inhibition,

The in vitro results are provided as two tables. In the first table, the CTI
are arranged by the test priority assigned by Or. Hammond of the U.S. Army
Medical Reseerch Institute for Chemical Defense. [n the second table, the
CTPs are numerically ordered from apparent most to least effective based on’
the data. The latter identifies groups of CTPs having statistically
indistinguishable means, as determined by analysis of variance using the
least-squares means method (SAS General Linear Models, or GLM, procedure).
Statistically grouped rankings of the (TPs are indicated for the "Scora*

parameter,
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LTC Don W. Korte, Jr., MS, COR
USAMRICD 2 August 17, 15960

For TGD and HO tested in vivo, tables are attached which provide the following
information:

o statistics on wear time periods from application of each
CTP to agent dosing (there were no statistically significant,
i.e., P <0.05, effects due to wear time for either TGD or HO)

o statistics on the raw endpoint measursd at each time period,
i.e., red blood cell acetylcholinestarase (AChE) activity (U/mL)
for TGD, and lesion area (mf) for HD

e statistics on the relative endpoint calcuylated at each time
period, i.e., red blood cell AChE activity divided by the
baseline value (%) for TGD, and lesion area divided by the
unprotected control site lesion area (%) for HD

o statistics on the relative endpoint at each time period, ordered
from apparent most to least effective CTP; these tables identify
groups of CTPs having statistically indistinguishable means,
determined by analysis of variance with the least-squares means
msethod (Statistical Analysis Systes General Linear Models, or SAS
GLM, procedure)

s statistics on the mean relative endpoint, expressed as a fraction
and referred to as Score, ordered from apparent most to least
effective CTP; this table identifies groups of CTPs having
statistically indistinguishable Scores, determined by analysis of
variance with the least-squares means mathod (SAS GLM procadure)

o for TGD only, statistics and paired t-tests to determing the
effect of each CTP on rabbit AChE absolute activity from just
before application to | hr later

o for TGD only, statistics and paired t-tests to determine whether
rabbit AChE relative activity levels changed frem 120 min to
24 hr after dosing.

Also included is a correlation plot showing the relative performance of the

14 CTPs by in vitro tests with that by in vivo tests for TGD. The points fall
roughly into three groups. The majority of the 14 CTPs (indexed with [ - B -
A-J-M<K-D-H) define a fairly linear trend that indicates increasing
in vitr efficacy with increasing ia vivo efficacy. Pcints indexed by G - € -
“C S F define a line that indicates a greater in vitro efficacy than would
have been expected by the in vivo results. [f the in vitro procedure was used
as a first level tier scraen, these four CTPs would'TiEely have passed into
the in vivo tier, but their relative efficacy might not have been confirmed in
the animal model. The group comprised of 0 - N - L were all 3M materials. We
suspect their poor in vitro performance against TGD penetration myy be the
results of protective factors lacking in the synthetic membrane model, but
present in the animal model.
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LTC Oon W. Korte, Jr., MS, COR

USAMRICD 3 August 17, 1930

Based on the combined test results for all 14 CTPs conducted to date, it
appears that compounds 0P41-89, 0P42-39, DP45-89, MAS4-89, and 3IM66-90 offer
significant protection with reasonable consistency across all tests.

If ! can be of any further assistance, please call me at (614) 424-5259.

Sincerely,

David W. Hobson, Ph.D., 0.A.B.T.

Associate Manager
Medical Research and Evaluation Facility

DwWH/cah

Attachment

cc: COL Michael A. Ounn, Commander, USAMRICD
LTC George C. Southworth, MS, Deputy Commander, USAMRICD

MAJ James Romano, MS, RAD VY, USAMRDC
Ms. Ellen Mackenzie, Chief, PCMB, USAMRICD

Benjamin G. Maiden, Ph.D.
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MREF TASK 89-03, PHASE 1 [N VITRQ ASSESSMENT OF
CANDIDATE TOPLCAL PROTECTANTS INOEXED BY TIME (min) AFVER
DOSING GD TO SPECIFIC ACKE INWIBITION LEVELS [N RECEPTGR

FLUID RELATIVE TO CONTROL CELL

i ibiti L

Testing 10
Priority Mo, MREF No. 0.2% 0.50 0.7 Score*
] - PEG S40 [ ] 131 133 133 134
Nean  $4.9 57.2 58.6 S6.9
sove  30.5 31.2 3.5 309
1 1666 DPL2-89 | ] i 1 n" 12
Rean 479 $3.7 St 50.3
; ) 15.5 3.7 182 w2
2 1467 0PL3-89 12 12 12 12
, Nean 616 “.9 6.6 .7
g 0 12.8 1.6 15.9 1.4
3 3 1665 CPe1-89 12 L} 12 12
; mear 769 8.6 8.6 8.0
: ® 7.9 200 2.5 19.3
i ‘ 1% DKS-99 N 12 172 12 12
Nean  T0.5 .7 8.7
9 16.1 180 20.1  18.0
H 1511 Se-89 N 12 17 12
Weer 909 95.5 9.5 5.3
ﬂ 0 5.9 Boe 31 3N
s 1509 wG3-0 12 7 n 12
wean  32.5 3.7 KT 3.6
, » 16.9 173 180 1.8
7 1621 Bs1-9 w 1 % 1 1
Weon N7 3.6 4.1 388
™ 6.9 72 15 1.2
s 1623 ws163-89 12 12 R 12
wean  21.6 8.3 2.0 2.3
™ 6.7 7.2 18 1A
. 9 1536 *535-99 12 1w 12
« a wean  35.8 .8 382 .9
" © s.7 5.6 5.8 5.7
" 10 1443 0PS6-09 12 12 12 12
mean 1168 1152 115.5  115.2
2 ws us A3 88
1" 1692 3M64-90 12 12 12 12
nean 585 622 4.9 619
H @ W6 B8 N4 2.9
12 1691 3590 ¥ 1 1 1" 1"
nan 849 907 W3 0.6
p ) 30.7 2.6 284 2.4
ﬂﬂ
' 13 1609 6690 W 1" n  n 1"
Newn 117.2  118.8 120.0 118.7
Py 12.4 9.8 84 100
I 1% 1600 3M6T-90 12 7 o 12
wesn 413 “.b 45.8 438
) 9.8 9. 97 9.2

® Score o Mean time to relative inhibition levels
** D = Standard devistion

L3 K3
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WREF TASK 89-03, PHASE | RANKING OF CANDIDATE
: TOPICAL PROTECTANTS INDEXED BY TIMZ (min) AFTER
DOSING GD 7O SPECIFIC ACME INWIBITION LEVELS IN

b

RECEPTOR FLUID RELATIVE TQ CONTROL CELL

Order
of 1D mREF Grouping (Mecns with the
3 Means No. No. 0.25 0.50 0.75 Score* same letter are equivalent)
1 1689 3Imés-% K 11 it 1" "
Mean 117.2 118.8 120.0 118.7 A
so** 12,4 9.8 8.6 10.0
a 2 1463 OP36-09 12 12 12 1
Mean  114.8 115.2 115.5 115.2 A
£ 28.8 28.5 28.3 .8
3 1511 WAGL-89 W 17?2 12 1 12
& Heen  90.9 95.5 9.5 9%.3 Al
] 23.9 25.0 23.1 3.9
. 6 1691 3me5-96 N 1M 1N i
: Mean 5.9 90.7 $4.3 90.4 Al
" 9 30.7 29.4 8.6 9.4
S 145 DAei- 1 1 1 12
Neen 76.9 82.6 B85.6 82.0 A s ¢
- 17.9 20.6 1.5 19.3
6 1ed? DPS-09 12 2 1 12
Meen TO.3 3.7 80.1 5.5 P CO
© 6.1 18,1 20.1 8.0
7 1647 VG309 N 12 12 12 14
Wean 61.6 66.9 87.6 6h.7 B CcoE
‘ - 12.8 16,6 159 6.6
I 3 1692 3M6k-90 M 12 12 1 72
Meen  S8.5 82.2 4.9 &l s cot ¥
9 2.6 29.8 30.6 2.9
: $ . PEG 540 N 31133 133 134
Wewn  54.9 S57.2 S8.6 S6.9 c ot
) 36.5 31.2 3.3 .9
' 13 1586 0P6Z-39 W 171 N 12
g Ween 470 337 55,1 %03 c o k& ¥
o 9.5 13.7 15.2 .2
11 1600 3M67-90 ¥ 12 1 12
Nean  41.3 L6 45.8 43.8 o & ¥
-] 9.8 93 9.7 9.2
12 1621 b0 N % 16 16 16
Nean  36.7 38.4 0.1 388 Lt
» 69 72 7.3 12
) 13 1536 ns35-99 W 12 17 12
Mesn  35.5 16.8 35.2 34.9 [
3 5.7 5.6 5.8 5.7
1% 1509 seS3-09 12 12 1 12
Ween  32.5 337 K.7 33.6 [
o 1.9 17.5 18.0 7.5
15 1623 w$163-09 o 12 12 12
Mean 27.6 28.3 29.0 28.3 ]
0 8.7 7.2 1.5 14

® Score s Mesn time to reiative inhibition Levels
** S0 = Starcerd deviation

L2 B e EE
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MREF TASK 89-03, PWASE 1
1N VITRO ASSESSMENT OF CANDIOATE TOPICAL PROTECTANTS
INDEXED BY TIME (min) AFTER DOSING TGO 1O SPECIFIC AChE
INNIBITION LEVELS [N RECEPTOR FLUID RELATIVE TQ COMTROL CELL

Testing 1C0 Relative [nhibition (evel
Priority No. MREF No. . Q. . Score*

130 130 131 131
52.6 §3.1 56.8 56.7
26.9 2%.3 7.4 26.2

12 17 12 12
8.7 .y s 7.9
a.r 3.1 %.2 3.3

0 - PEG 540

- ¥
8

1 1666 DPe2-89

2 1647 OM3-09 4 1 12 12
11¢.8 117.8 118.0 116.8
2.3 19.1 8.3 19.0
3 14465 0P61-99 12 1 2 12

119.3 120.2 120.3 120.1
12.8 1.9 12.9 2.9

1 12 12 12
113.1 1.y 19.4 116.8
0.7 16.3 15.0 17.1

12 12 12 12
70.6 76.7 0.3 5.9
17.8 19.2 20.4 19.0

S 1517 maS4-

]

Nean

-]

.

Nean

»

[ ]

Nean

L

L]

Noan

0

[ ]

Hean

0
] 1509  w53-9 L] 12 12 12 12

Nean o1 .8 30.4 2.8

9 6.6 6.5 6.4 6.5
7 1621 8Cs1-09 " 12 12 17 12

Rean 9.2 0.9 Q.3 40.8

L s.3 9.2 9.5 9.2
] 1623 Me153-29 u 12 12 17 12

Neen .2 3.2 9.9 8.1

0 12. 13.8 14.4 13.7
¥ 1534 wglis-09 " 1 12 1 12

Mean 32.1 3.1 %.0 33.0

» 4.9 4.2 4 42
"° 16443 0F5%-29 (] 1’ 1’ 12 12

Roen 101.6 101.8 102.0 101.8

@ n.e 3.5 3.2 3.5
1" 1692 36d-90 ) 12 12 12 12

Nean 26.0 %.9 7.8 6.9

» 16,1 1%.5 .9 1.5
12 1691 3me5-90 [ ] " 12 12 12

Nean 9.7 54.7 56.7 $6.7

t 28.4 9.9 3.1 30.0
13 1689  Jnés-90 ] 9 9 9 9

Nean 17.4 18.8 20.1 18.8

) 10.1 10.1 10.2 10.1
14 1690  IM67-90 " 9 10 12 12

Nean 2.3 21.9 Q.7 21.1

$0 13.5 1.7 .7 12.7

® Score » Mean time to relative inhibition levels
*® SO » Standard devisgion
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MREF TASK 89-03, puasE 1
RANKING OF CANOIDATE TOPICAL PROTECTANTS
INOEXED BY TIME (min) AFTER DOSING TCD TO SPECIFIC ACME
INWIBITION LEVELS IN RECEPTOR FLUID RELATIVE TO CONTROL CELL

Qrder

of 100 Relative !nhibiticn Level Grouping (Means with the
Means  No,  MREF No. 0.2 0.50 0.7% Scure? some letter are equivalent)
1 1665 0P41-89 12 1 12 12

119.8  120.2  120.3  120.1 A
12.8 12.9 12.9 12.9

12 12 1 1
114.8 117.8 18,0 116.8 A
0.3 19.1 18.3 19.0

2 1647 0P43-89

12 12 1?2 12
13,0 1Y 1194 1168 A
20.7 6.3 15.0 17

3 1669  OP6S-39

12 1 12 12
101.6 101.3  102.0 101.8 AR
3.9 38 3.2 3%

5 1500 MASL-89 12 12 12 12
70.6 7.7 80.3 5.9 3 ¢
17.8 19.2 2.+ 9.0

[ 1466 0Pe2-99 12 12 12 12
1.7 3.9 na 3.9 8 C
2.7 3.0 %2 B3

14 1601 3IM65-90 1" 12 12 12
9.7 54.7 56.7  56.7 cs

28.4 9.9 a4 30.8

] - PEG 540 130 130 13 131
5¢6.8

SR U A A S

52.6 $35.1 . 54.7 [ I
246.9 26.3 7.4 8.2
9 1623 n$143-2¢ 12 12 12 1
.2 8.2 9.9 4.1 C G E F
12.9 13.8 146.6 5.7
(] 1627 S8Co1-9¢ i¢ 12 12 12
mw.2 43.9 2.3 408 [ 2 I 4
.8 9.2 9.3 9.2
1" 1536 N355-89 12 12 12 1
32.1 34 .0 13.8 [ 2
4.0 4.2 6.4 4.2
12 1509 ems3-09 12 12 12 12
.1 2.3 0.6 9.0 | I
6.6 6.5 6.4 6.3
13 1692 In64-90 12 12 12 2
26.0 5.9 7.8 .9 [
%1 14.5 14.9 4.5
1% 1690 3m67-90 14 10 12 12
21.3 21.9 1.7 na P
0 13.5 1.7 1.7 .7
13 1609 3n6é-30 o ’ 9 9 [}
Nean 17,4 15.8 20.1 5.8 4
SO 10.1 10.1 10.2 10.1

* Score = Mean time to relative inhibition levels
*® S0 = Standard deviation
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MREF TASK 89-03, PHASE 1
IM VITRO ASSESSMENT OF CANOIDATE TOPICAL PROTECTANTS
INDEXED BY TINE (min) AFTER DOSING VX TO SPECIFIC AChE INHIBITION LEVELS
IN RECEPTOR FLUID RELATIVE TO COMTROL CELL

Testing {{e-] Relative {nhibition Level
Priority No. MREF We. 0.25 0.50 0.75 Score*
u 0 . PEG 540 L] 133 136 134 136
Kean 3.0 3.8 4.8 3.9
spee 8.7 10.1 1.3 9.9
u 1 1468 OPL2-B9 L} 12 12 12 12
[ 1] 78.1 89.4 8.7 85.8
b 5.7 8.4 46.1 4.2
2 1667  0OPL3-9 [] 11 12 12 1
MEan 13.5 17.9 20.9 17.6
-] 3.7 $.3 6.5 5.9
. 3 1665  Bt-89 ¥ 12 ) 12 12
i Masr 114.3 115.1 115.1 114.8
g o 35.8 36.0 36.0 35.9

14 1 1" 12
3.6 8.6 %.9 83.0
“.6 48.0 8.4 45.3

-t
3

$ 1511 WAS4-89 M 10 10 ’ 12
Mean 7.2 88.4 109.9 82.5
ﬁ @ 7.3 “.b 38.3 34.9
. 1509 BG3-0 8 12 12 12 12
Nean 6.9 9.5 10.8 9.1
2 3.4 5.7 6.6 5.0
T 162t ecsl-9 12 12 12 12
Heen 2.8 3.3 3.8 3.3
0 2.4 3.0 3.6 3.0
8 163 m63-89 u 12 12 12 12
. Nean 6.8 8.3 10.4 8.5
» 11.6 13. 14.3 13.1
v ? 1536 w3y ¢ % 12 12 12 12
g e 5.4 11.4 7.9 1".7
0 6.0 5.8 18.8 1.8
, 1 1463 DPS6-89 12 12 12 1?
‘ woer 125.3 125.7  15.7  125.5
S 1.9 0.3 0.3 0.4
1" 1692 e N 12 12 12 12
Meen 15.1 18.3 20.3 17.9
a ) 14.1 16.3 7. 15.8
12 1691 D590 12 12 12 12
een .7 76.1 8.0 6.6
g ® 37.0 38.4 35.5 36.5
13 1689 6690 12 12 12 12
Nean 7.4 n.3 8.0 7.6
"y 5.3 3.3 9.7 8.8
1% 1690 367-90 N 12 12 12 12
- wean 18.1 19.9 1.8 19.¢
0 7.6 8.3 8.8 8.2

® Score = Nean time to relative innibition levels
*® S o Sranciard devistion
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MNREF TASK 89-03, PHASE 1
PANKING OF CANDIDATE TOPICAL PROTECTANTS
INDEXED 8Y TIME (min) AFTER DOSING VX TO SPECIFIC AChE
EAIBITICN LEVELS IM RECEPTOR FLUID RELATIVE 10 CONTROL CELL

Order
of 100 Relative Imribition Level Grouping (Means with the
Mewns No.  MREF No. 0.25 0.50 9. Score® same letter are eqivalent)

1 12 12 12
125.3 125.7 125.7 135.§ A
1.0 0.5 0.5 0.6

1 1443 0P56-89

EE™
x

2 1465 U189 N 12 1 12 1
WA 1143 1151 151 1168 A 8
0 358 3.0 3.0 35.9

3 1446 0289 N 12 12 1
meAw  TS.1 9. 897 85.4 8¢
W 5.7 e b1 .2

4 éP  DM4S-a9 X ? 1 1"
MEAN  T3.6 85.4 9.9 83.0 ¢
S W6 8.0 B4 455

S IS11 KS4-69 W 0 10 y a2
MEAW  ST.2  8S.4 1099 B2.5 ¢
I3 4.6 385 369

6 1689  IMS6-90 m 2 17 2
MEAN 704 783 8.0 T7.6 ¢
183 X3 w7 38.8

7 1691 w30 12 1 12 2
wiaw  s6.7 7.0 B0 Te.k ¢
B 37.0 M4 35 %S

1690 w6790 w 12 12 12 2
WA 180 199 Zle 199 0
™) 7.6 83 88 8.2

? 1692 Msk-90 12 12 17 2
am iS50 183 20.3 17 °
o 6.1 6.3 7.2 158

10 1667 0eu3-an "o 2

: W NS 17y 208 1T ]
% L7 83 6.8 S

M 1536 wmesS-90 tF N} 7
weAy S 1.8 179 117 ]
0 4.0 15.5 8.8 1.3

12 1500 wesl-a 17 2
WA 6.9 9.5 108 9.1 v
w 3.6 5.7 64 5.0

13 1623 w$183-09 W 1 n 12 1
NEAN 6.5 83 104 8.5 v
™) 1.6 137 1.3 131

1% - PGS W 133 136 136 134
LY 3.0 3.8 .8 3.9 o
) 8.7 0.t 13 99

15 1621 82s1-89 M 12 12 121
wEAN 2.8 33 38 33 0
50 24 3.0 36 30

*Score » Mean time to relative inhibition levels
oSO e Standsrd deviation

8-9




TASK 03-43, MaSE |, D8 YIV®, "3 STATISTIOS
R CAQIATE TTPILL MBTXTadT YEAR
TME SETSEEN APRLICATION A D0SING

Condidaie Topicai Protectant
Sear Tioe (010}

U OMEAN  50° WINDAM WAKIAM

Ad4-08 N M1 13 - [0
RS-0 U 48 04 L
28 ¥ N3 1w “
2iT-09 ¥ s 29 = “
K- 4 N8 ULy @ o
-0 U B I3 @ n
P00 u &3 15 o by )
orer-09 U e 5.4 e

~
-

P30 » @3 T ¥
L T VR U
FB-8 N Qs s
Wi-00 2 W8 1)
| lE-e N @
[ 2] u T 1.3
PR S 178 M0 41

-

gt §a 22t
d % 38 3

® Stanserd dovintien.
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TASK 89-03, PWASE 1, (W VIVD, 100

STATISTICS FCR ABSCLUTE RED B.000 CELL
ACHE ACTIVITY (U/mL) BY TiME

SAMBLE TIME RELATIVE '5 OCSING 10D

Testing o]

Prigrity Mo WREF NO. -8% min -S min 33 ain 60 min 120 min 26
3 - PEG 540 ¥ s 7s 17 172 174 ‘s
nean 1.96 1.96 .31 o.a8 0.62 0.
so* 0.33 0.39 0.60  0.5% 9.45 9.
1 Vibé 0Pe2-89 N 2% % % 2% o s
Hean 1.89 .80 .70 1.5% 1.33 0.4
0 0.3 0.48 0.3 0.3% 0.4$ v.é
2 1547 0P43-8¢ 26 3 3 % 23 L ]
Hean 1.88 1.9 132 1.0% 0.8 9.4
0 0.23 0.38 0.73 0.7% 0.87 G.
3 146% DPG1-89 N % 2 % 2 % ]
Nean 1.9?7 1.87 1.7% .68 1.35 1.
2] 0.3¢ 0.30 0.38 .36 0.%1 Q.
n 1669 0PiS-89 u 2 % b3 2 2 s
negn 1.8t 1.7 1.8 1N 1.52 1.4
50 0.237 0.28 6.2 6.32 0.32 0.
‘ s 1511 nse-09 u % u » % z 8
' Nean 1.99 2.08 1N T, | V.87 1.
3 0.29 0.40 &2 vl 9.42 0.
‘ . 1509 "53-09 26 26 -3 24 2 [ ]
i Hean 1.9 1.9 0.38 0.1 0.13 0.
0 0.3 0.460 0.38  0.% 0.1 9.
b4 1621 0H1-09 » 13 % % % % []
l Neen 1.9 1.98 0.81 .42 0.17 0.
i 0 0..2 0.45 0.7 0.38 0.%% s.
[ ] 1623 REILI-00 N 24 2% 24 {9 2% [ )
1aan 1.9% 1.93 G 8.08 J.06 9.
] 8.3 839 0.16 0.09 g.12 0.
? 1738 »S5-99 w % 2 % b8 2% 3
noan 1.8 1.5% .77 0.3 0.27 0.
-] .28 0.3% 0.59 0.52 0.13 9.
10 1463 0P54-09 2% 2% X% 26 24 ]
Noen 1.8 1.80 0.% 6.1 0.1 0.
- 0.2% 0.27 .33 0.% 9.08 0.
1" 1692 Pes-90 N b1 2 % 2% k73 8
[T 2.% 2.13 t.58 1.8 0.58 0.
° 0.2 0.49 0.27 0.9 0.54 0.
° 1691 Iues-90 b4} 23 pa 22 23 ]
| nean 2.% 2.0% 1.28 o.78 0.5t 0.
3 0.3 0.e2 0.6 43.33 0.43 0.
| 13 1G9 3e-90 w X% 2 ) 3 26 [}
neen 2.2 2.14 %123 3.9 1.2
f © 0.36 09.e3 0.58  08.5§ 0.5  O.et
1% 1690 Jg’-00 .3 22 X 2% 26 8
noan 2.1 2.1% 1.3 a7 0.%6 0.66
-} 9.33 )8} 0.73 g.6t 3.6 .77
‘ * Stancard leviat:on
l B-11




TASK 89-03, PWASE 1, IN VIVO, TQD
STATISTICS FOR RED RED BLOCO CELL
AChE ACTIVITY (X) 8Y TINE

Trsting

=)

SAMBLE T Mf RELATIVE 'O JCSING TG

Priority Ma. M2EF Mo. -5 ain 30 ain 60 min 120 min 246 hr

o - PEG S0 N 17s 174 17 176 56
Mean 100.3 87.4 45.8 2.6 30.4
$0° 13.7 9.3 28.8 .2 n.7

1 latth 0942-89 ] b3 24 2% 2 8
Mean %9 9.7 a3.5 3.4 5.1
v 15.2 18.7 19.% 7.3 22.6

2 147 0Pe3-80 u 23 23 2% 3 ]
Wosn 99 .2 55.7 .0 2.0
£ 16.9 39.¢ 35.3 3%.3 26.6

3 '%4S 0ret-89 2 24 2% 26 8
Noen 96.1 92.9 8r.1 7.2 8.8
-] 1%.0 17.% 2.5 8.6 33.6

$ 1649 0P4S5- 99 L} 46 % 2% 26 8
nesn 9.0 .0 .8 8.2 85.3
- 12.% 1%.3 0.4 151 23.1

s 189 1ASH- 89 [} 2% % 26 W% [ ]
moan  103.3 9.8 8.5 8.9 48.9
0 3.3 16.7 14.3 20.5 13.0

[} 1508 ws3- 00 [ ] 26 24 2 % [}
Mg 100.5 20.9 8.1 c.8 4.4
) 16.6 20.0 6.8 6.1 6.1

b4 628 8C51-09 [ ] % 26 2% 26 8
Nean  100.3 [ NY 2.3 9.9 15.0
» 13.1 k.0 2. 9.1 17.9

[} T4 ) $i1e3-8 w o % 3 26 3
Nean  97.3 5.2 33 3.5 1.3
» 12.9 5.6 $.2 5.7 3.3

9 1536 n333-99 ] 3 4 24 26 [ ]
wogre 103.8 ISR ] 18.2 15.0 12.8
-] T.8 9.9 4.8 .6 $.46

0 I8 X1 0Po- 99 [} 2 24 o p{3 [
Noan 979 2.2 8.8 7.4 6.t
0 13.7 ‘3.8 5.3 6.2 6.7

1" 1692 Mok - 99 ] % ¢ 2% b3 ]
Noan .4 a2 ) 0.6 “.8 37.3
0 12.6 4.9 2r.é 5.6 3.3

12 160 Pes5-00 sl 3 2 3 [ ]
nean 101.7 3.3 .4 2.7 310
0 1.7 0.2 .8 8.3 20.0

13 16809 Duid- 98 L} 2 X% 3 2 [
nean 106.4 2.9 9.4 4.0 5$.9
» 14.2 23.0 7.9 30.3 2.2

16 1650 S7-90 [} 2 . 26 26 ]
Nean 98.0 61.6 (- XY 26.8 26.8
» 5.3 13.3 2.9 2.3 3.6

® Stancerd dev'ation
8-12




TASK 89-CY, PwASE 1, w

RANCING CF CANDISATE ICPICAL

Vi, 10

PACTECTANTS

INSEXED BY RE_ATIVE RED BLZOO C
ACTIITY (X)) AT 30 miw

ELL ACHE

Sroer ot
Hearns

103
%0,

WIEF Mo,

3 min

Grouping (Means with the same
teteter are equivalent)

1

10

3

1511

ALY-14

1265

19

1490

1536

1621

1443

1623

e -89

0Pe5-89

0rs1-89

”G 543

”®©er-»

0h5s- 89

"51s83-89

Hean

¥
s

g' l" 3;' lg' sg' af- sg- az- g;x ag.

8;' 8;‘ -]

4
]

24
1.7

309

174
7.6
9.3

23

3.3
1.2

2.9

® Standard devistion,
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TASK 89-0C3, PWASE 1, Iu viv0 10D
RANKING OF CAMDIZATE TOPICAL PROTECTANTS
INOEXED @Y RELATIVE RED SLOCD ACKE ACTITITY (X)

AT 60 wmiN
Order of 10D Grouping (Means with the same
Means NO.  WREF NWo. 60 min letter are equivalent)
1 1449 DPLS -89 L} 26
Rean 5.3 A
¢ 20.3
2 1565 0F41-89 L] 26
Mean 8’1 A B
90 1.5
3 1511 RASS -89 L] 26
: Nean %.5 Al
b~ 1%.3
[ 1ood bPe2-89 [ ] %
Nean 3.3 A8 C
] 19.5
) 1692 290 L p{3
Rean 70.6 8 C
) .6
L} 1489 Ined- 30 [} 23
Nean 59.4 c
) 21.0
? ea? 59L3-09 [ ] 24
Neen 5.7
-] 38.3
] . PG 340 [ ] 176
Nean $5.8
-] 9.8
14 1450 JH7-% [ R
L ] LN Y
-] .9
10 1401 305 -9 [} 2
Nean 8.4
k-] 26.3
1" 1621 ®wht-B9 ] %
Neen 2.3 [
b~ an.
T4 1336 "”55-09 [ ] 26
Nosn 18.2 G
3 %.8
13 1443 0rse- 4% [] 4
Nean 8.8 &
k-] 3.2
1% 150 | 3N 4 L] 24
neon 8. G
-} *.8
19 1823 w363 -89 L] 2e
wean 3.3 [
0 $.2
® Starcierd deviation.
B-14




{ —
TASK 89-03, PWASE 1, W VIVQ, TGD
w RAKKING OF CANCIDATE TCPICAL PROTECTANTS
INCEXED 8Y RELATIVE RED BLOOD CELL AChE ACTIVITY (X)
AT 120 Min
Order of 10D Crouping (Means with the sane
Nears No. mEF Ne. 120 win letter are equivalent)
* 1 1669 DP4S-89 [ ] 26
Nean 8.2 A
$0* 15.1
2 111 MASS -89 ] %
Nean n.y A
-] 20.5
3 1466 ore2- 89 [ ] 2
Heon 3.6 A
-] 7.3
3 1648 ors1-09 ] %
Hean .2 A
-] 8.6
5 1692 Itk -90 [} %
Nean “.8 [ )
» 8.6
t 6 1609 Wb %0 " 1)
! foan 45.0 ]
® 30.3
14 14467  0M3-00 [} 3
noan .0 [ ]
! - ] 3%.3
‘ s "o S0 w in
; Nasn 12.¢ [
» 2.2
’ 1690 BWI-%6 @ %
o 2%.8 [ I
» 2.3
; 10 169 Ies-N ) 3
. Hoan .7 s c¢
} 3 18.8
i 1 1336 mSS-09 @ b3
‘ Nean 15.0 co
-] .4
H 021 st W %
. Nean ’0 [ )
‘  J .1
, 13 1509 [ (] 3
; neen .8 co
. » 6.1
i "“ %l - ] %
1 Noen 1.6 c o
{ o 6.2
.’ 15 1623 wsia3-00 %
i Rean 3.8 -]
, 0 5.7
; ® Starwiard Ceviatiom,
i
B-1%
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J
J MREF TASK 89-03, PHASE 1 [N VIVO, TGO
STATISTICS FOR MEAN RELATIVE ACTIVITY
ACROSS 30-, 60-, AND 120- MIN SAMPLES
J Order of 1CD WREF Grouping (Means with the
Heans NO. Me. same {etter are equivalent)
y 1 1449 oPeS-89 N t{3
a Hean 0.913 A
o 0.146
2 1511% nM"-99 F3
. Mean 0.867 A S
;; k-] Q.144
3 1465 0P61-839 %
Hean 0.a31 A B C
I ) 0.200
3 14566 PFE2-89 N 21
Mean 0.824 A B C
-] 0.20%
' S 1692 ui-90 W %
Hean 0.4856 8 CO
-7} 0.209
l é 1689 Phe-M N 3
Ko 0.61% [ I
2 0.261
[ ] 14 1667 0P34 22
. Nean 0.564 [ 4
] 0.3%%
| PEG 340 173
Mean 0.482 €
“» 0.254
9 1698 wm7-% u %
nean 0.430 g ¢
9 0.264
1€ 191 b AT I | 2
noar 0.4%6 € ¢
-] 0.196
1" 1536 n555-3% 8 24
noan 0.250 fF C
-] 0.159
12 161 ”©e-¥ 24
Noan 0.242 [
] 9.205
13 1443 oP5¢e-89 26
Naan 0.153 G
=] 0.081
1% 1509 "s3-00 %
Nean e.116 [+
] 9.103
) 103 n143-9 o P{3
Mean 0.040 [
<0 0.051
‘ ® Stand”, Y oevration,
E
'
o 8-16




EVALUATION OF CaKDIDATE TOPICAL PROTECTANTS
FOR POSSIBLE ANTI-AChE EFFECTS
INDEXED BY RED BLOOD CELL AChE ACTIVITY (U/ml}

-t
a MREF TASK 89-03, PHASE 1,
a AT 65 AND 5 MIN GEFORE DOSING

Testing ICD g$ample Time Relarive Yo Dosing TGO Paired
Priority MNo. MREF No. -6% min -5 min Differences*”

g ] PEC 540 " 175 ke
Nean 1.9 1.96 0.00
0 0.33 9.39
1 1466 DPL2-89 'l % %
: Nean 1.9 1.80 0.09
-] 0.32 0.45
2 1467 DPe3-89 [] 26 23
Hean 1.88 1.90 0.01
0 8.3 0.33
3 1465 OP61-89 " % 2
Hoen 1.97 1.87 0.10
-] 0.3 0.30
‘ 1669 0PGS9 " » ‘2
. Neen 1.81 1.76 .05
» e.27 0.28
] 1511 MAS4-09 ¥ % 2%
Neen 1.9 2.06 -0.07
' ° 0.29 0.40
' 1509  mes3-09 » % %
Nean 1.9 1.9 0.00
® 0.3 0.40
l 4 1621 8CH1-89 " % 2%
Neann 1.9 1.9% 0.0
® 9.42 0.43
[ 1423 "E143-9 ] a4 2
Neen 1.9¢ v.93% c.08
D 0.36 0.39
’ 1536 mes3S-09 ] b} 2
' Noan 1.81 1.8% -0.04
» 0.28 0.33
10 1443 0056-09 ] .3 %
foan 1.8 1.50 0.0%
®» 0.2 0.27
1 192 Fuwk-90 » W %
Hoan 2.1% 2.13 0.01
' » 0.29 .40
12 1691 3m85-90 " 3 3
Nean 2.06 2.05 -0.02
o 0.3 0.40
I 13 1699 Is-90 » 2% 2
Neen 2.00 2.16 -0.08
» 0.3 9.43
a 1% 1690  3mé7-90 ¥ % 22
Neon 2.1 2.15 0.07
» 0.33 0.5
*Standard cevistion,
**none were significant (P <« 0.08, tufsimd).

Aol ,
La
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KREF TASK 89-03, PHASE 1,
EVALUATION OF CANOIDATE TOPICAL PROTECTAMIS
FOR POSSIBLE LONG-TERM DELAY OF TGD PENETRATION
INDEXED BY RED BLOOD CELL AChE RELATIVE ACTIVITY (X)
AT 120 MIX AND 264 MR AFTER DOSING

Testing ICD Sarple Tiom Relative 79 Dosing TGO Paired
Priority No. HMREF No. 120 min o hr Differences*”

e LJ L.J

[ PEC 540 » 176 13
Mean 32.6 30.4 2.0
o .2 a7
1 1646 OK2-39 ] 2 ¥
Nean . 5.1 30.0°*
= .3 2.6
2 %67 OPs3-9 ] 3 3
pean 4.0 2.0 9.4
QD 3.5 2%.4
3 1445 0M61-89 N 2% [
Nawn 70.2 6.8 1.8
) 8.6 3.4
4 1469 0P4S-9 ¥ % ']
Hean 8%.2 8s.3 -2.6
0 15.1 3.1
s 1511 WASE-89 " % ']
Nean 78.9 6.9 17.8
' o 0.5 13.9
. 1509  enS3-09 ] % s
Paar. 6.8 4.8 -6.9
® 6.1 6.1
I 7 1621 cal-00 ] 18 s
tiesn 9.3 15.0 -3.7
Y 2. 7.9
‘i, s 1625 w8163-09 ) 2 [
. Noan 1.5 1.3 6.7
©» 8.7 3.8
’ 153 we3s-8s 3 % ]
Noany 15.0 12.6 6.1
® 6.6 $.4
10 1443 DPS6-09 . 2% s
Nesn 7.4 6.1 0.8
o 6.2 67
1" 1602 i-99 " P13 ']
Heen .8 37.3 1.6
' » 5.6 B3
12 1691 3m63-90 ] b2 ]
fean %.7 3.1 )
l Y 18.3 m.0
13 1609 -9 " 3 1
Neans 5.0 s$.S -1.0
-] 30.3 .2
i 1% 1690 Im67-90 ¥ 2% [
Nean 2.8 2.8 -6.0%°
20 2.3 3.
*Standard deviation.
**significant (P <« 0.0%, two-sided) paired difference.
]

.
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TASK 89-03, PHASE 1, 1M ViVQ, WD SYATISTICS
FOR CANOIDATE TOPICAL PROTECTANT WEAR TINE
BETWUEEN APPLICATION AMD DOSING

Candidate Topical Proteciant
Year Time (Win)

il W EE O Ca g L

W OMEAN  SDT MIMIMLM MAXIHUM

ll s 50 22 &3 39 & 7
™mes-90 2 6.4 L& & &
I! - 98 % &4 36 & 4
»7-96 x &3.0 &3 6 70
>81-99 3 8.0 2.0 e e
l' a3 3 o o120 % "
0pe1-89 1 OME 8T % 2
II 9652-29 W NS T8 & %
N ] BOTLI e & %
(YAN B o002 2.6 &t
II 205489 % 824 196 & 13
S99 3 88 126 6 N6
ll ns163-99 X Wwoone @ e
"ss3- 09 W 82.4 W 80 i3
II MG 126 TIe W3 % 9
v Standard deviation,

Ed =

-}

8-20
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MREF TASK 89-03, PHASE 1
‘ IN VIVO ASSESSHENT OF CANDIDATE TOPICAL PROTECTANTS
r ‘ INDEXED 8Y WO LESIOM AREAS (3q. rw) RESULTING FROM THRSE
EXPOSURE PERICDS

o

Time After Qosing

L.

i Testing ICD  MAREF to Decontamination
Priority MNo. NO. 1 hr 2 hr 4 hr
J [¢] . PEC 540 L] 116 116 118
f Nean 176.6  225.5  285.2
so* 90.8 9.5 122.5
a 1 1466 DP42-89 | ] % 26 26
Mean 8.4 .2 123.6
- 19.0 30.7 1.3
; P 1467 oPe3- 89 N &% 26 %
3 Nesnt 65.5 122.8 155.5
f -] 6.4 §7.8 6.8
; 3 1663 0Pe1-89 [} 21 H4) 21
o Nean 26.0 47.2 a3.0
- » 18.8 35.0 $5.4
3 1449  0MeS-89 ] 3 3 23
Meann 1.7 .0 68.9
i o 12.2 26.0 39.3
S 1514 HASL- 9 [] 3 23 23
oo 5.9 .1 66.0
- 17.9 26.9 %.3
¢ 1509 -s53- [] 3 23 23
Hean 334.0 385.1 482.4
-] 195.7 184.6 203.7
7 1621 8C51-09 " 26 P13 26
Nean 110.0 175.6 218.3
) $7.7 .2 89.0
i 8 1023 m163-89 [] 26 26 26
9 Nean 454.7 {76.9 545.1
- ] 152.7 166.4 157.0
9 1536  mi55-89 [] 24 2% 2%
Nean $7.% .4 141.3
- 9.7 111.8 182.4
10 1443 056 89 ] 26 2% 2¢
5" Nean 2.3 107.4 157.%
™ 2.6 “.3 92.7
" 1692 364 -90 [ ] 2% 2 26
[ ] 52.9 102.7 163.7
- 241 71.9 9.7
12 1691 345 - 90 ] 26 26 26
Neens 39.7 6.8 111.0
") X 37.9 63.0
i
! 13 1689 3k - 90 [ ] 2% 26 2
Rean 3.3 43.6 67.3
o 18.1 3.9 461
3 1% 1690 In67-30 [ ] 26 26 26
Heen 735.2 116.8 176.0
D 8.2 s7.9 80.6
a * Seandard deviation.
3 8-21
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MREF TASK 89-03, PHASE 1

1M YIVQ ASSESSMENT GF CANDIDATE TCPICAL PROTECTANTS
IMOEXED BY NO LESIOM AREAS RELATIVE TO UNPRQTECTED SITE (X)
RESULTING FROM THREE EXPOSURE PERICOS

Time After Dosirg

Testing ICO  MREF to Decontamination
Priority 0. No. 1 A 2 hr 4 hr Score®
0 - PEG 540 " 116 116 116 114
Hean 38.4 50.3 83.7 3.509
S hid 15.2 15.8 .7 6.158
1 1466 MPL2-89 ] 2% 26 1) 24
Meon 9.9 15.3 235.8 0.170
-] $.0 6.2 14.1 0.080
2 1467 OPL3-39 [} 24 26 % 24
Nesn 1.3 25.2 ns 0.238
=] 17.3 10.2 4 ¢.090
3 1465 OP6Y1-89 [} 21 ) 2 21
Meen 5.3 9.4 18.0 ©.?
>4} 3.7 5.7 1.9 0.06%
4 1669 DPLS-89 L} 3 3 n 3
Nean 5. 13.2 18.9 .12
] 2.6 1.0 10,2 0.059
S 1511 MAS4-49 ] 3 23 b2 ] 3
Sean 7.2 12.9 8.9 6.130
=] 5. 10.0 14.3 0.08%
6 1509 w33-99 ] 3 23 3] 3
Ka8R 9.3 93.3 116.6 0.944
] 37.9 2.7 .1 9.29)
4 1621 8C51-29 * 2% 26 a3 %
Moo 28.0 613 51.6 0.2%
0 16.4 8.7 3 0.215
[} Tad% MEI43-89 [ % K3 % 2
»3n 19%.3 113.7 122.9 1. 186
G 54.7 55.8 a.7 0.566
9 155 mess-89 ] 24 2 % pL3
Kpwnt 11.0 16.9 8.4 ¢.788
30 12.9 3.5 2.8 3.8
10 1663 DP56-B9 ] 26 % % 2%
Hean 14.9 5.3 35.7 0.293
0 1.7 13.2 5.8 0.16a
n 1492 Ingk-90 ] 26 r 26 13
Haen 18.7 2.3 3 ] Q.304
] 27.4 2.9 11.2 8.11%
12 1291 3m6%-90 [ ] 24 24 13 24
Mear 4.3 15.0 26.6 9.170
0 5.2 5.6 13.2 0.069
13 168¢  3nikb-98 " 24 24 % %
Nean [ 10.4 135.6 0.111
] 3.2 3.0 r.3 9.047
1% 1690 IM87-%0 [] W% 26 P{} F{3
Mean 16.9 26.3 3.3 0.259
-] 9.1 10.7 9.6 9.083

* Standard ceviotion.

* meanr of 1,0,

anct Lo hr relative arees, eapressed as 8 fraction,




WREF TASK 89-03, PHASE 1
OROERING OF CAMDIDATE TOPICAL PROTECTANTS
INDEXED BY WO LESION AREAS RELATIVE TO UNPROTECTED SITE (X)

3 TIME TO DECOMTAMINATION: 1 hr

Order of ICD KREF Relative Grouping (Xeans with the
Means 0. No. Area (X) same letter are e™'ivalent)
1 1469 DPL5-89 N 23
Hean 5.1 A
so° 2.6
o 2 1485 291-89 W 21
L Maan 5.3 A8
1] 3.7
3 1649 Inis-90 % 2%
Nean 7.2 A S
=) 3.2
3 151 MASL-09 3
Naon T.2 AD
S0 5
S 1" 355-90 N 26
Kean 9.3 A S
$0 $.2
é 1446 0P2-09 w k{3
noan .9 A B
0 5.0
E 14 1536 ns3-00 u 26
Nean 1.0 AS
L) 12.9
% L R VY om3-a 2
i Nean 4.3 Al
) 0 1.3
9 14463 0PS4-89 & 24
5 Hoan 14.9 A S
0 1.7
16 1690 37-M 26
Nean 16.9 [ N
-] 9.1
" 1692 6i-90 w 26
Nean 18.7 AD
0 .6
12 1621 0e1-00 2
Nean 26.0 s C
-] 16.4
13 . {9 I | 16
Nean 38.4 4
4 ] 15.2
14 1509 ws3-89 u 23
[ .3 -]
=] 37.9
15 1423 ”143-89 r{3
Hean 109.3 €
0 $4.7
¢ Standard davistion,
B-23




MREF TASS 89-03, PHASE 1
OROERING OF CANDIDATE TOPICAL PROTECTANTS
INDEXED BY MO LESICM AREAS RELATIVE YO UAPROTECTED SITE (%)
TIME TO DECOMTAMINATION: 2 hr

]
o

,1
ol

Order of 1D MREF Relative Grouping (Means with the
Neans Wo. Xo. Area (X) sace letter are equivalent)
a 1 1465 DP61-89 ] 2
Nean 9.4 A
» so* 5.7
2 1689 3dé-90 [ ] P
Nean 10.4 A
-} 5.0 .
3 1511 MAS4-89 [ ] 3
- hean 12.9 A
0 10.0
& %69 DMS-89 ] 23
R Mean 13.2 A
' /] 1n.e
¥
S 1691 3n65-90 [ ] %
Hean 15.0 A
- 0 5.6
6 1666 DPe2-89 [ ] 2
Nean 15.3 A -
<2 6.2
7 1536 ns35-89 [} 26
Hean 16.9 A
ey - 0 4.5
8 1667 OP43-09 [ ] 24
Hean 3.2 A8
2D 10.2
.9 14463 0P56-9 [ ] 24
% Hean 3.3 A S
(-] ) 13.2
b ] 1690 3n67-70 " 24
Noen 2.3 A8
5] 10.7
g
11 1682 3med-90 [} 2%
Nean 2.3 A S
) 22.6
12 1621 BCH1-89 [ ] 26
Neon 41.3 8 C
b 3.7
13 . PEG 540 [ ] s
nean 50.3 [
> 15.8
14 1509 ww55-89 [ ] 3
Nean 9.3 -]
=] .7
H 15 1623 n$163-89 [ ] 26
) - e an 113.7 0
™) 0 55.8
a * Standard deviation.
a ) B-24




WAEF TASK 89-03, PHASE 1

ORDERING CF CANDIDATE TOPICAL PROTECTA.TS 4
INOEXED BY WO LESION AREAS RELATIVE TO UNPROTECTED SITE (X) :
TIME TO DECOMTAMINATION: & hr A ‘
Qrder of [CD  MREF Relative Grouping (Means with the '
Means Ko. No. Ares (X) same letter are equivalent) ‘
1 1689 3Im66-90 L] P19
Nean 15.6 A [
0 1.3
2 1405 0P4T-89 [ ] r3]
dean 18.0 A8
] 146.5
3 1511 maS4-9 ¥ 23 !
near 18.9 A B &
0 1%.3 ?
. 1649 0P45-39  n P I
Nean 18.9 A s 5
<0 10.2 o
g
s 166 0P2-89 W ) P
Moo Pe N | A S ;
o 1.1 L
. 191 Ime5-00 P $
Near 246 A B ;
o 13.2
14 1536 n3SS-09 [ ] 2
Nean 8.4 A8 ¢
-] 28.8
8 14467 OP43- ] %
Noan 31.8 A 8 <
0 9.6
9 1443 0056-89 ] 26
Kran 38.7 A S C
b 15.$
10 1699 Xep7-090 [ ] 2%
*ngn s A8 C
-] 9.6
ot 1692 3Mib-90 L] 26
Nean 43,4 s C
=] 17.2
12 1621 8Cot-89 [ ] 2¢
Nean St1.6 co
] 313
13 . PEG 540 [ ] 116
Mean 63.7 [}
SO 21,7
14 1509 853-89 [] 3
Nean 116.6 1
0 3%.1
15 1623 M$163-89 " 2%
Mean 132.9 3
0 82.7

* Standard deviation.

B-25




MREF TASK 89-03, PuASE !
CROERING OF CAMOIDATE TCPICAL PROTECTANTS
INOEXED BY MEAN OF MO LES!CHM AREAS AT 1, 2, AND & MR
RELATIVE TQ UNPROTECTED SITE, EX/RESSED AS A FRACTION
Oraer of 10 WRE £ Relative Grouping (Meang with (he
Means %o. Xo. Area same (etter are equivalent)
1 1445 DP41-89 L] 2%
Hean 0.109 A
o 0.066 4
2 1639 3m64-90 L] 24
e an 0.1%Y A
] 0.047
3 1669  DP45-39 ] 3
Hean 0.12¢ A
) 0.069
3 1511 MAS&-89 L] 3
Nean 0.13%0 A
S0 0.089
b1 1691 385-90 ] %
nean 0.170 A
b~ 0.069
] 1646 0PL2-89 L] P13
nean 0.170 A
=] 9.080
7 1536 %s35-29 " 26
Mear 0.128 A
S0 0.188
8 1467  0Pe3-29 [ ] P{3
Mean 0.238 A S
D 0.09%0
9 1463 0PS6-89 ] 26
Heon 9.253 A S
<D 0.108
10 14690  3mé7-90 | ] 24
Mean 0.269 Al
0 2.080
AR} 1692 5Khb-S0 ] 26
Naon 0.304 A S
0 0.17%
12 1621 BC41-89 » 26
Nean 0.3% s ¢
D 0.215
13 - PG 540 [ ] 116
Nean 0.509 c
D 0.158
1% 1509  ons3-89 (] 3
noan 0.9%6h -}
20 0.29%
15 1683 W3163-2%9 ] h{}
Hean 1.186 €
SO 0.564 i
N
* Standard deviation. ‘ )
8-26
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APPENDIX C
Letter Report on Phase 2, Functional Testing, Dated 9 January, 1991
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January 9, 1991

LTC Do W. Korte, Jr., MS, COR
Battelle Columbus Operations
508 King Avenue - JM-3
Columbus, Ohio 43201-2693

Dear LTC Korte:

Contract DAMD-17-89-(-9050
Task 89-03 Letter Report

Attached ara statistically analyzed summaries of the results from Task 89-03,
phase two studies in which rabbits were coated with a 0.1 mm thick layer of a
candidate tcpical skin protectant (TSP) before topical application of either

1 aL of HD or 3.35 mg/kg of TGD. Phase two studies were performed as in phase
cne, using 2ither TGD or HD challenges and included either a water stressing
step to assess the TSP efficacy after washing the application site with a
guantity of water equivalent to 500 times the volume of TSP applied, or a time
sgressi?g step (to assess the TSP efficacy after a test-specified wear period
of 4 hr).

A mixture of golyethylene glycols with aan averaga molecular weight of

540 daltons (FEG 540) was *he control TSP in each tast. Student's unpaired
t test (alpha = 0.05, two-sided) was performed to determine whether the
differences between unstressed versus water-stressed and unstressed versus
time-stressed TSP performance were significant.

For all HD tests, the endpoint used for statistical comparisons is the lesion
area ratioc expressed as a percentage of a control lesion area (nu protection)
produced on each rabbit. From the water-stressed studies, results are
included for both a 1- and 2-hr period between dosing HD and decontaminating
the dose site with a 5 percent sodium hypochlorite (NaOCl) solution.

The endpoint used to statistically assess TSP efficacy against TGD is the
inhibition of erythrocyte acetylcholinesterase (AChE) activity expressed as a
percentage of pre-TSP application baseline activity. Blood samples were
collected at 65 (baseline) and 5 (TSP wear time = 60 min) min before
application and at 30, 60, 120, and 1440 min after TGD application.

Initially, five TSPs were recommended by U.S. Army Medical Reseirch Institute
for Chemical Defense (USAMRICD) investigators for phase two testing based on
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LTC Qon W. Korte, Jr., MS, COR

USAMRICD 2 January 9, 159!

their phase one parformance. However, in response to 4 mid-phase change
received frem USAMRICD, 6 September 1950, only three of the ariginal five TSPs
ware to be tasted in phase two, i.e., ICD Nos. (MREF Mos.) 1536 (MS553-89),
1511 (MA33-85), and 1365 (CP41-83). At the time of the request, nearly all
water-stressing tests had Seen completed for the original five cempounds.
Thus, in response to the request, no time-stress studies were performed with
ICD Nos. (MREF Nos.} 1466 (DP42-39) and 1469 {DP45-89).

HD Results

Absolute lesion area ratios for all phase two HD studies are summarized and
presented as univariate statistical parameters in Table 1.  Univariate
statistics for HO lesion area ratios (LARs) expressed as a percentage of the
control dose site on the same rabbit are shown in Table 2. Results in the
"None* and “Time" columns for stress are from rabbits that received 1 sL of HD
per dose site, at either | hr or 4 hr after the TSP was spread, respectively.
Results in the "Water' column are from rabbits that had TSP appiied and then
the treatment sites were rinsasd with water 1 hr prior to HO application. An
increase in the mean LAR estimated for a stressed TSP relative to its
unstressed mean LAR indicates decreased TSP efficacy. Such decreases were
considered significant (P < 0.05) depending on the outcomes uf unpaired

t tests.

Of the three time-stressed TSPs, only ICD No. 1336 efficacy was significantly
(P < 0.05) decreased by the 4-hr time stress. The mean LAR for ICD Na. 1536
increased, no stress relative to time<stressed, from 11 to 58 and 17 to

71 percent for l- ang 2-hr KD exposure periods, respectively, ICD Mo, 1538
afficacy was also adversely affected by water stressing, with mesn LARS
increasing, no stress relative to water-stressed, from 11 to 36 and 17 to
64 percent for 1- and 2-hr h{ esgosure periods, respectively.

ICO No. 1466 efficacy was significantly (P < 0.03) enhanced by water-stressing
at both times to deccntamination, with mean LARS decreasirg, no stress
relative to water-stress, from 9.9 to 4.9 and 15.3 to 7.7 percent,
respectively. [ICD No. 1S11 became slightly more efficacious following water
stressing at the 2-hr HO exposure period (13 to 9 percent change}, however the
significance here was nearly equivocal (P » 0.0462). There were no other
significant effects due to either time- or water-stressing observed for any of

the other TSPs tested against HO.

TGD Results

A univariate statistical summary for absolute ratbit erythrocyte AChE activity
results from all TGD tests is shown in Table 3, Univariate statistics for

erythrocyte AChE activity, calcuiated as a percentage of the baseline level in
the same rabbit are shown in Table 3. An increase in the mean activity level

-2




LTC Ocn W. Xorze, Jr., MS, COR
USAMRICD ] January 9, 1631

relative to unstressed controls indicates increased TSP efficacy, depending on
the statistical significaace of the difference,

Time-stressing significantly (P < 0.05) decreaseqa the efficacy of ICD No. 1465
against TGO at the 120-mia sample time; the mean relative AChE activity levels
for unstressed versus time-stressed groups were 70 and 49 percent,
resgectively. However, time-stressing [CD No. 1336 apparently significantly
(P < 0.05) enhancad early protection against TGD; at the 30- and 60-min sample
times, the mean relative activity levels (unstressed versus time-stressad)
were 32 versus 64 percent and 18 versuys 32 percent, respectively. B8y 120 min
the mean relative activity levels were the same.

Hater-stressiay ICQ No. 1465 also significantly decreased its efficacy against
TGO, but only at the 6J-min sample time (87 versus 74 percent). The benefit
of water-stressing ICC No. 1465 was not apparent until 24 hr after dosing,
when the mean aztivity level was maintained at 65 percent (versus 25 percent
for the uynstressed coatrels). Pursuant to the mid-task directive limiting the
scope of this task, water-stress testing ICD Ne. 1469 was halted after eight
rabbits had been used. There was no apparent explanation for why there was a
significant benaeficial effect at 30 min from water stressing ICO No. 1469,
since the mean ~elative activity level was 20 percent above the baseline
controls. Ther2 were no other significant effects due to either time- or
water-stressing any of the TSPs tasted against TGD in phase two.

If 1 can be of further assistance in the interpretation or clarification of
taese findings, piease contact me at (A134) 424.5229.

Sincerely,
AUw;é;74L2‘74£<£;‘”4;"’/

David W. Hobson, Ph.D., 0.A.3.T.
Associate Manager
Medical Research and Evaluation Facility

OwH/cah

Attachments

cc: COL Michael A. Cunn, Commander, USAMRICD
LTC Gearge C. Southworth, Daputy Commander, USAMRICD
CCL Oouglas Reichard, MS, RAQD V, USAMRDC
LTC James R. Stewart, YC, USAMRICD
Ms. Ellen Mackenzie, Chief, PCMB, USAMRICD




TABLE 1. PHASES | AND 2, IN VIVQ, HD STATISTICS
FOR ABSOLUTE AREA (sq. mm) 8Y TIME (min) I
. AFTER DOSING HO

TSP Time (hr) to Tyoe of Strass
[CJ No. MREF NO. Decontamination None Time Water
1465 0P41-89 1 N 21 21 22
MEAN 26.0 27.7 28.4
ST0 18.8 20.9 16.9
2 H 21 21 22
MEAN 47.2 46.% 38.58
STO 35.0 24.6 22.2
1468 DP42-39 1 N 24 - 23
MEAN 43.4 - 19.¢
STD 19.0 - 5.3
2 N 24 - 24
MEAN 17.2 - 29.9
STO 30.7 16.3
1469 0P45-89 1 N 23 -z
MEAN 19.7 - 18.1
STD 12.2 8.6
2 ] 23 - 24
MEAN 44.0 - 33.6
STD 24.0 - 31.2
1511 MAS4-89 1 N 23 22 22
MEAN 25.9 41.2 27.0
D - --17.5 29.4 17.8
2 N 23 22 22
MEAN 4.1 57.3 36.8
STD 24.9 21.6 22.9
1538 MS55-89 1 ] 24 22 22
MEAN §7.5 256.4 153.8
STD 98.7 155.2 130.3
2 N 24 22 22
MEAN 79.6 311.1 253.6
sTD 111.5 146.8 151.5
- PEG 540 1 N 187 -
MEAN 174.5 - -
STD 84.1 -
2 N 167 - -
MEAN 227.1 - -
STO 10C.5 - - )
c-4
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TA3LI 2. TASK 3G-03 PHASZS 1 AND 2, [N VINVD,
STATISTICS FCR HD LESICH AREA RATIOS (%)
BY TIME TO DECONTAMINATION

[P

TSP Time (hr) to Type af Stress
[CO No. MREF No. Cecontamination None me Water
1463 0P41-39 1 N 21 2! 22
MEAN 5.3 6.8 7.1
STD 3.7 4.8 4.4
P4 N 21 2! 22
MEAN 9.4 13.5 10.3
STD 5.7 12.5 8.9
1466 0P42-89 } N 24 24
MEAN 9.9 - 4.9*
$TD 5.0 1.8
2 X 24 24
MEAN 15.3 7.7*
STD 6.2 4.6
1469 0F45-89 ' 1 H 23 24
MEAN 5.1 5.0
STD 2.6 2.8
2 N 3 28
MEAH 13.2 10.0
STD 11.0 15.3
1511 MAS4-83% 1 ] 23 22 22
MEAN 7.2 8.9 6.9
$70 5.1 4.0 5.5
2 ] 23 22 22
MEAN 12.9 13.7 8.7*
ST0 10.0 6.0 4.3
1536 MS55-89 1 ] 24 22 22
MEAN 11.0 57.6* 35.6*
STO 12.9 23.3 24.7
V4 N 24 22 22
MEAN 16.9 71.3*  64.2°
ST0 18.5 28.5 48.5
- PEG 540 1 N 167 -
MEAN 490.2 -
STD 16.0
A ] 167 - -
MEAN 52.8 - -
STD 21.3 - -

d Significant (P < 0.05, two-sided) effact due to stress at the respective
time to decacntamination (HD exposure period).

c-5




IN VINO, STATISTICS

TA3LZ 3. PHASES 1 AND 2, o
FOR ABSOLUTE AChE ACTIVITY (U/mL) 8Y TIME (min)
AFTER COSING TGO
TSP Sarple Time (min) Tvoe of Stress
[CD Mo. MREF No. After Dosing None Tme dater
1463 0P41-89 -65 N 24 24 23
MEAN 1.97 2.24 2.03
STD 0.36 Q.32 0.39
-5 N 24 23 23
MEAN 1.87 2.22 2.01
STD 0.30 0.30 0.38
30 N 24 24 23
MEAN 1.79 2.01 1.34
STD 0.38 0.31 0.51
60 N 24 24 23
MEAN 1.63 1.70 1.49
STD 0.36 0.54 0.45
120 N 24 24 23
MEAN 1.35 1.08 1.23
STD 0.51 0.46 0.52
1,440 N 8 8 7
MEAN 1.14 1.39 1.36
ST 0.58 0.31 0.51
1466 0P42-89 -65 N 24 24
MEAN 1.89 2.15
STO .22 0.39
-5 L] 24 24
MEAN 1.80 2.08
STD 0.45 0.51
30 N 28 . 24
MEAN 1.70 . 1.99
STO 0.36 0.38
60 ] 24 24
MEAN 1.55 1.70
ST 0.31 0.62
120 N 21 23
MEAN 1.33 1.61
STD 0.45 0.64
1,440 N 8 8
MEAN 0.418 1.56
ST0 0.46 0.38
C-6
- - - ~




TABLE 3.
{Continued) :
!1
TSP Sample Time (min) Type of Stress
{CJ No. MREF No. After Dcsing None Time Aater
1469 0P45-89 -65 N 24 . 8
MEAN 1.81 . 2.22
STD 0.27 0.42
~5 X 24 . 8
MEAN 1.76 . 2.59
ST 0.28 . 0.42
30 L] 24 . 8
MEAN 1.68 . 2.64
ST0 g.22 0.46
60 A 28 . 8
MEAN 1.71 . 2.42
SiG 0.32 . 0.31
120 ] 24 . 8
MEAN 1.52 . 2.04
5TD 0.32 0.44
1,40 N 8 . 0
MEAN 1.46 . .
STD 0.47 . .
1511 MAS54-39 -85 L] 24 24 24
HEAN 1.99 2.16 2.22
ST 0.29 0.41 0.35
-8 b 24 24 23
HEAN 2.08 2.19 £.25
ST0 G.40 0.43 0.45
30 ] 24 24 24
HEAM 1.89 2.11 2.05
ST 0.42 0.39 0.37
50 X 24 24 24
MEAN 1.7 2.02 2.10
STD 0.41 © Q.46 0.44
120 ] 24 24 24
MEAN 1.57 1.57 1.83
STD 0.42 0.44 0.50
1,480 N 8 8 8
MEAN 1.38 1.29 1.76
STD 0.48 0.'38 0.20




TABLE 3.
(Continued)

Tyoe of Stress

TSP Sample Time (min)
cJ o MREF No. After Qosing Nene Tine dater
1536 MS$35-89 -65 N 24 23 24
MEAN 1.82 2.19 2.18
STD 0.28 0.29 0.37
-5 N 23 23 23
MEAN 1.80 2.258 2.21
ST0 0.29 0.33 0.36
30 N 24 23 24
MEAN 0.77 1.41 0.71
ST0 0.59 0.76 0.49
60 N 24 23 24
MEAN 0.34 0.72 0.37
STD 0.32 0.59 0.27
120 N 24 23 24
MEAN 0.27 0.38 0.28
ST0 0.13 0.44 0.24
1,440 N 8 8 7
MEAM 0.25 0.38 0.28
P 0.10 0.18 0.28
PEG 54C -65 N 317
MEAN 2.05
STO 0.37
-5 N 313 . .
MEAN 2.08 . .
STD 0.43 . .
30 N 316 . .
MEAN 1.39 . .
sTo 0.84 .
60 N 315
MEAN 0.96
STO 0.59
120 N 315
MEAN 0.64
STO 0.46
1,440 N 99
MEAN 0.64
STD 0.42
c-8
® ® L J ® @ o




e

TASLE 4: PHASEIS 1 AND 2, [N YIVO, STATISTICS .
FOR AChE ACTIVITY RELATIVE TO SASELINE (%)
8Y TIME (min) AFTER DOSING TGD

TSP Sample Time (min) Type of Strass
{CJ vo. MIEF NO. After Dosing None Time Water
1463 0P41-39 30 ] 24 24 23
MEAN 92.0 90.7 90.8
STD 17.83 15.8 18.5
80 N 24 24 23
MZAN 87.1 76.9 74.1°
STO 21.8 24.9 20.9
120 N 24 24 a3
MEAN 70.2  49.1°  60.7
$70 8.6 22.1 26.5
1,440 N 8 8 7
MEAN 68.8 58.5 55.0
ST0 33.5 14.7  21.6
1466 DP42-89 10 N 24 - 24
MEAN 91.7 - §2.0
s 18.7 - 18.5
60 N 24 - 24
MEAN 83.5 - 7.7
s 19.5 - 21.7
120 N 23 - 28
MEAN 13.4 - 73.4
BAL 27.2 - 23.4
llm n 8 - 8
MEAN 25.1 - 65.1°
p) 2.6 - 11.7
1469 0P45-89 30 N 24 - 8
HEAN 34.0 - 119.6°
ST 14.3 - 11.5
60 N 24 - 8
HMEAN 95.8 - 110.8
STD 20.8 « 143
120 N 24 - 8
MEAN 84.2 - §1.9
STD 15.1 - 9.2
1,441 N 8 0
MEAN 85.3 - -
STO 4.1 -
c-9
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TABLE 4.
(Continued) ‘

TSP Sample time (min) Tvoe of Stress
[C2 No. MAer No. After Dasing None Time Water
1511 MAS4-39 30 N 24 24 24
MEAN 94.8 §8.3 91.6
STD 14.7 10.2 9.6
60 N 24 24 24 ¥
MEAN 86.5 94.2 94.3 E -
STD 14.3 16.5 15.1
120 N 24 24 24
MEAN 78.9 13.3 81.6
ST0 20.5 17.3 17.0
1,440 N 8 8 8
MEAN 68.9 §6.3 81.2
STD 13.0 13.5 11.6
1536 MS55-89 30 N 24 23 24
MEAN 41.9 63.5" 34.0
$T0 29.9 30.9 25.4
60 N 4 0 24
MEAN 18.2 32.0° 17.7
STD 14.8 23.1 13.7
120 N 24 23 24
McAN 15.0 15.7 11.9
STD 6.4 17.6 11.2
1,440 N 8 8 7
MEAN 12.6 18.0 15.5
ST0 5.4 8.8 16.3
- ~ PEG 540 30 N 316 -
’ MEAN - 68.2 -
STD 29.6 -
60 L] 315 - -
MEAN 47.3 - -
ST0 29.0 - -
120 N 318 - -
MEAN 32.0 - -
STD 23.5 - - 1
1,440 A 99 - - E‘
MEAN 313 - -
$TD 20.2 - - E

‘Significant (P < 0.05, two-sided) effect due to stress it the respective
sanple time.

c-10 {




APPEMDIX D
Letter Report on Phase 3, Advanced Efficacy Te.ting, Datad 24 June 1991
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LTC Don W. korte, Jr., MS, COR
Battelle Columbus Cperaticns
505 Kling Avenue, JM-3
Columbus, OH 43201-2693

Dear LTC Korte:

Contract DAMD17-83-C-9050
Task 89-03 (Phase Three) letter Repgort

The attached documen: is a statistically analyzed, summary of the resuits from
Medical Research and Evaluation Facility (MREF) Task 89-03 Phase Three studies
in which rabbits were treated with a 0.1 mm thick layer of 3 candidate topical
skin protectant (TSP) befare challenge with either 1 ul of HL, 1.35 mg/kg of
GD or 0.30 mg/kg of VX. The summarized test results from phases one and two
have been previously reported. MREF Task 89-03 phase one studies were
performed using both in vitro and 1n vivo procedures. Phase one in vitro
tasts were performed using GD, TGD, and VX challenges an. phase one in vivg
tests included challenges to either HD or TGD. Phase two studies were
performed in vivo only with HD and TGD challenges and included either a water
strassing step in order to assess the TSP efficacy inm a high-moisture
anyirgnment, or a time stressing step in order to assess the TSP efficacy
after 4-hr wear period. In all phases, the rabbit has been the animal mode!l
used for in vivg testing, and the control TSP has been a mixture of
polyathylene glycols having a mean molecular weight of 540 daltons (PEG 540).

=

The mixture of HD and L used to produc2 HL was 75 percent HD and 25 percent L
by volume. The endpoint reported for HL tests is the lesion area expressed as
a percentage of a contro! lesion area (no protection) for each rabbit.

The endpoint reported fur GD and VX is the red blood cell acetylcholinesterase
(AChE) activity expressed on an individual animal basis, as a percentage of
pre-TSP application baseline value. Blood samples were collected at 65
(baseline) a4 5 min befare application (-65 and -5 min, respectively) and at
30, 60, 120, and 1,440 min after application of agent. For GD, VX, and HL
tasted in vivg this document includes the following information:

a. Univariate statistics on the raw endpoint measured at each time period,
i.e., red blood c21] acetylcholinesterase (AChE) activity (U/mL) fur GD
and VX, and lesion area (mm®) for HL. In accordance with MREF
Protocal 58, animals that died before a blood sample was collected, were

: arbitrarily assigned an AChE activity value of zero for post-mortem

' coltlection periods. The number of dead animals are indicated in

j parenthesis in Taple 9 for VX challenge (none died from GD challenge).

[ i S |

[

0-1

3

[




Tt L Ry, T B MR B sy

A
¥

Fep R e L L

A X i A

s
i

|
§
E’
|

[ -3 |

£

[

f

El N O O ks 2 oy L

L

1
%I

| W |

LTC Don W. Korta Jr., 4§, COR
USAMRICD A June 23, %91

b. Univariate statistics cn the relative endpoint calculatad at esach time
pericd, i.e., red blocd cell AChE activity divided by the baselina value
(%) for GO and VX, and lesicn area divided by the unprotected control :ite
Tesion area (%) for HL,

c. Descriptive statistics on the relative endpaint at each time period,
ordered from apparent most to least effective TSP. Thesa tables identify
groups of TSPs having statistically indistinguishable means, detarmined by
analysis of variance with the least-squares means method (Statistical
Analysis System General Linear Mocdals, or SAS GLMY, procadure.) In each
case thes decision level was sat at alpha = 0.08.

d. Descriptive statistics on the mean relative endpoint avaraged across time
periods by rabbit, expressad as a fraction, and ordered from apparent most
to least effective TSP; this table identifies groups of TSPs having
statistically indistinguishable means, determined by anaiysis of variance
(alpha = 0.05) with the least-squares means method (SAS GLM procedure).

ts to detarmine

e. For GD and VX only, dascriptive statistics and paived 3
om just before

t
the effect of each TSP on rabbit ACHhE absoiute activity
TSP application (-85 min) to ! hr later (-5 min).

-ta
fr

f. For GD and VX only, descriptive statistics and paired t-tests to determine
whethar rabbit AChE ralative activity levels changed fram 120 min to 24 hr
after dosing. In thesa tables, the paired differences are ganerally not
the same as the differences beiween the 120-min and 24-hr mean leveils
shown. Thesa diffsrences are due to the fact that an oniy one of the
three reslicate days were tha ribbits held for 24 hr, so paired
differances wers detsrminea far oaly eight rabbits and not for all 24.

Resylts of In Vive Tests Involving G0 (Tabiaec ]-8°

Performances of the PEG 540 control and thrse T3Ps iested in Phasa Three were
statistically (P < 0.05, two-sided) distinguishable when tested against GO.

At each of the three blood sample times immediataly after decsing, ICD

Nos. 1465 and 1511 ware statistically superior tu ICD Mo. 1536 and PEG 540 in
sustaining protection against AChE inhibition. The lowast mean relative ACht
activity level estimated for [CD No. 1511 wa: 76.9 percent of tha basaline at
120 min after dosing. Mean relative activity fevels averaged by rabbit acress
30-, 60-, and 120-min blood sample timss indicatad this order of TSP efficacy
against GD: [CD Nos. 1S11 = 1465 > PEG §40 = ICD No. 1536.
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Paired ¢ tasts comparing pre-TSP azplication AChE levals (-33 min) with those
1 hr later (-5 min) indicatad no cnange in activity for any of the 7SPs

(P > 0.05, two-sided). Paired t tests between relative AChE activity levels
at 120 min and 24 hr indicated significant (P < 0.05, two-sided) recoveries in
activity levels for animals recaiving TSPs PEG 540 (7.8 percent) and ICD No.
1511 (13.4 percent). These diffarances are not aqual to the differences
betwean the means of all rabbits tecause they were paired by 2iach rabbit used

in the overnight studies only.

Rasuylts of [n Vivo Tasts [pvolving YX (Tables 9-15)

The relative performancas of the [SPs wera markedly diffarent with the VX
challenge versus what was discussed above for the GD challenge. HNotably, iCD
No. 1465 offered the poorest protaction at all three critical blood sample
times. ICD Nos. 1511 and 1536 were statistically (P < 0.05, two-sided) bettar
than PEG 540 and ICD No. 1465 at 30 and 60 min, but only ICD No. 1511 was
statistically distinguishable as superior at 120 min after dosing. Mean
relative activity levels averaged by rabbit across 30-, 60-, and 120-min blood
samp:2 times indicated this order of ISP efficacy against VX: [CD

Nos. 1511 > 1536 > PEG 540 = [CD No. 14635,

Paired t tests comparing pre-TSP application AChE laevels (-85 min) with those
1 hr later (-5 min) indicated no change in activity for any of the TSPs

(P > 0.05, two-sided). Paired t tests between relative AChE activity levels
at 120 min and 24 hr indicated a significant (P < (.05, two-sided) decreasa in
activity levels for animals recaiving TSP ICD No. 1536 (5.2 percant). This
decrease indicated the possibility of continued penetration of VX through [CO
No. 1536 whenr left on the skin for more than 2 hr.

Resuylts of in Vivo Tests [nvglving KL (Tables ]17-22)

Relative performances of three TSPs and PEG 540 against HL challenge were
similar to that against GD. Topical application of I[CD Nas. 1511 and 146§
resulted in tha greatest protection, i.e., low mean relative lesion areas at
each of the HL exposure periods, 1, 2, and 4 hr. Mean relative area averaged
across exposure periods indicated this order of TSP efficacy: ICD

Nos. 1511 = 1465 > PEG 540 = ICD No. 1536.

iscyssion

Based on the TSP mean performanca indices averaged across exposure periads,
ICO 1511 (MREF MAS4-89) performed the best against all three agent challenges,
with mean relative AChE activity levels (for GD and YX) and mean relative
lesions areas (for HL) statistically distinct from those for PEG 540 and

ICD No. 1536 (MREF MS55-83). Of the blood samples we collected, tha lowest
AChE activity levels allowed by ICD No. 1511 were 1.78 U/mL at 120 min arter
dosing GO (76.9 percent of the pre-TSP application baseline) and 1.33 U/ml at
24 hr after dosiag VX (60.5 percent of the pre-TSP application baseline).

D-3
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[CD No. 1511 allowed lesian areas of only 11.2 percent of those at unprotactad
control sites.

If further clarification of these findings is desired or if I can be of any
further assistance, please contact me at (614) 424-5255.

Sinceraly,

m«; VA

David W. Hobson, Ph.D., 0.A.8.T.
Re-earch Leader

OWH/cah
Attachment

cc: COL Michael A. Cunn, Commander, USAMRICD
COL Douglas Reichard, RAD V, USAMRDC
LTC George (. Southworth, MS, Deputy Commandar, USAMRICO
MAJ James Romano, MS, TAM, USAMRICD
Ms. Ellen Mackenzie, Chief, PCMB, USAMRICD
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TABLE 1. MREF TASK 39-03, PHASE 3, [N VIVE, GD
STATISTICS FOR ABSOLUTE RED 8LCOD CELL
ACRE ACTIVITY (U/mL) BY SAMPLE TIME
Jarpla Time Relative to Qosing GO
ICO No. MREF No. -83 min -5 min 30 min 60 min 120 min 24 hr
- PEG 540 N 44 40 44 43 44 5
Mean 2.20  2.25 1.30 0.99 0.7¢4 0.9
SO~ 0.30 0.34 0.62 0.83 0.55 0.60
1465 OP41-85 N 24 24 23 24 24 8
Mean 2.2 2.2¢4 2.1l 172 1.23 1.37
S0 0.35 0.38 0.39 0.55 0.5% 0.74
1511 MAS4-89 N 22 22 21 3 22 ]
Mean 2.33  2.2§ 2.13 1.98 1.78 2.05
SO 0.29 0.32 0.38 0.38 0.33 9.3
1536 MS55-85 N 24 23 rZ} 24 24 7
Mean 2.25  2.21 1.38 0.97 0.68 0.95
SO 0.30 0.43 0.48 0.37 0.30 0.5
*Standard deviation
D-§




TABLE 2. MREF TASK 89-03, PHASE 3 UNSTRESSED TSPs, IN VIVO, GD

N
STATISTICS FOR RELATIVE ACTIVITY (%) BY SAMP

LE TIME

Sample Time Relative to Dosing GD

ICO No. MREF No. 30 ma o0 min 120 min 23 nr
- PEG 540 N 44 43 44 15
Mean 59.2 44.3 33.2 39.8
SO~ 26.7 25.5 22.2 24.3
1465 DP41-89 N 23 24 24 8
Mean §7.3 78.7 56.4 59.9
S0 16.1 22.5 23.7 31.2
1511 MAS4-89 N 21 21 22 6
Mean 91.0 84.9 76.9 83.6
SO 13.5 . 14.1 14.5 20.8
1536 MS35-39 N 24 26 28 7
Mean 61.0 43.3 30.4 43.2
S0 18.9 16.2 14.2 25.5

*Standard deviation

D-6




TABLE 3.

MREF TASK 89-03, PHASE 3, IN VIVO, GD RANKING

OF TOPICAL SKIN PROTECTANTS INCEXED BY RELATIVE
RED BLCOD CELL AChE ACTIVITY (%) AT 30 MIN

Order of ICD

Grouping
(Means with the same

Means No. MREF No. 30 min letter are equivalent)
1 1465 0P4i-89 N 23
Mean 97.3 A
SO+ 16.1
2 1511 MA54-39 N 21
Mean 91.0 A
s 13.5
3 1536 MS55-89 N 24
Mean 61.0 - B
S0 18.9
4 - 9EG 540 N 44
Mean 59.2 8
S0 26.7
*Standard deviation
0-7
- L Y - - -




TABLE 4.

MREF TASK 89-03, PHASE 3, IN VIVO, GD RANKING
OF TOPICAL SKIN PROTECTANTS INCEXED B8Y RELATIVE
RED BLOOD CELL AChE ACTIVITY (%) AT 60 MIN

Order of 1CO

Grouping
(Means with the same

Means No. MREF No. 60 min letter are equivalent)
1 151! MAS4-39 N 21
Mean 84.9 A
So* 14.1
2 1463 0P41-89 ] 24
. Mean 78.7 A
SO 22.6
3 - PEG 540 N 43
Mean 43.3 B
] 25.5
4 1536 MS55-89 N 28
Mean 43.3 8
SD 16.2
*Standard deviation
D-8




TABLE §. MREF TASK 89-03, PHASE 3, IN VIVOQ, GD RANKING
OF TOPICAL SKIN PROTECTANTS INDEXED BY RELZTIVE
RED BLOGD CELL AChE ACTIVITY (%) AT 120 MIN

Grouping '
Order of ICD (Means with the same !
Means No. MREF No. 120 min letter are equivalent)
1 1511 MAS4-89 N 22
Mean 76.9 A
So* 14.5
2 1463 pp41-89 N 23
Mean 56.4 8
S0 23.7
3 - PEG 540 N 44
Mean 33.2 C
S0 22.2
4 1536 M555-89 N 24
Mean 30.4 ¢
1] 14.2
*Standard deviaticn
-
0-9 i
]
-
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TABLE §.

MREF TASK 89-03, PHASE 3, IN VIVO, GD
STATISTICS FOR MEAN RELATIVE ACTIVITY
ACROSS 30-, 60-, AND 120-MIN SAMPLES

o0 st
A

QOrder of [CD

Grouping
(Means with the same

Means No. MRCF No. letter are equivalent)
1 1511 MAS4-89 N 20
Mean 0.836 3
SD* 0.109
2 1465 0P41-89 N 23
Mean 0.767 A
SO 0.138
3 - PEG 540 N 43
Mean 0.453 8
SO 0.239
4 1536 MS55-89 N 24
Mean 0.449 8
SO 0.144
*Standard deviation
D-10
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TASLE 7. MREF TASK 89-03, PHASE 3, IN VIVQ EVAIUATICN OF TCPICAL SKIN
PROTZCTANTS FOR POSSIBLE AGTI-AChE EFFECTS INDEXED BY RED
BLCCO CELL AChE ACTIVITY (u/mL) AT G5 AND 5 MIN BEFORE 00SING GD

Sample Time Relative to Qosing GD

Paired

No. MREF No. <53 @in -5 min Qifference**
- °EG 540 N 44 40
Mean 2.20 2.25 -0.01
LYd 0.30 0.34
1465 0P4'-89 N 24 24
Mean 2.21 2.2 -0.03
sk 0.35 0.38
1511  MA54-89 N 22 22
Mean 2.33 2.25 0.08
SD 0.26 0.32
1536  MS55-89 N 24 23
Mean 2.25 2.31 -0.05
sp 0.30 0.43
*Standard deviation
**None were significant (P > 0.05, two-sided)
D-11
® ® ® ®
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TABLE 8. MREF TASK 89-03, PHASE 3, IN VIVO EVALUATION OF TOPICAL }
SKIN PROTECTANTS FOR PCSSIBLE LUNG-TERM DELAY QF GD
PENETRATICH [NDEXED 8Y RED BLCOD CELL AChE RELATIVE
ACTIVITY (%) AT 120 MIN AND 24 HR AFTER DOSING GO E

}
ico Sample Time Relative to Dosing GO Paired .
No. MREF No. 120 min 24 hr Difference ;
- PEG 540 N 44 15
Maan 33.2 39.8 -7.8*
SO~ 22.2 24.3
1465 0P41-89 N 24 8
Mean 56.4 89.9 1.4
S0 23.7 31.2
1511 MAS4-89 N 22 6
Mean 76.9 83.6 -13.4"
S0 14.5 20.8
1536 MS355-89 N 24 7
. Mean 30.4 43.2 -7.1
SO 14.2 25.5

*Significant (P < 0.05, two-sided) paired diffarence
**Standard deviation




TABLE 9. MREF TASK 89-03, PHASE 3, IN VIVD, VX
STATISTICS FOR A3SCLUTE RED 8LCCO CELL
AChE ACTIVITY (U/mL) BY SAMPLE TIME
Sample Tima Relative to Dosing VX
[CD No. MREF No. -85 min -5 min 30 mia 60 min 120 min 24 hr
- PEG 540 N (N dead) 48 44 46 46(1) 46(7) 12(8)
Mean 2.19  2.25 0.8 0.48 0.24¢ 0.22
SO+ G.33 0.36 0.69 0.47 0.22 0.34
14568 DP41-89 N (N dead) 2¢ 24 24 23(3) 24(12) 8(8)
Mean 2.12 2.07 0.84 0.3§ 0.23 o0.00
Ny 0.32 0.36 0.73 0.53 0.54¢ 0.00
1511 MAS4-83 N (N dead) 23 23 23 23 22(1) (1)
Mean . 2.29 2.13  2.95 1.7 1.47 1.33
LY} 0.35 0.41 0.51 0.64 0.74 0.89
1536 M555-89 N /N dead) 22 21 22 22 22 7(5)
Mean 2.22 2.32 1.81 1.1 0.58 0.22
SO 0.42 0.49 0.54 0.71 0.50 0.39
*Standard deviation
0-13

d



TABLE 10. MREF TASK 89-33, PHASE J UNSTRESSED TSPs, [N VIVO, VX
STATISTICS FCR RELATIVE ACTIVITY (%) BY SAMPLE TiME

Sample Time Relative to Losing VX

ICO No. MREF No. S0 min 60 min 120 min 24 hr
- PEG 540 N 46 46 46 12
Mean 43.6 22.3 10.9 11.1
So* 30.5 21.9 10.5 17.4
1465 gp4i-89 N 24 23 24 8
Mean 38.8 16.1 10.6 0.0
S0 34.5 25.0 24.5 0.0
1511 MAS53-33 N k) 23 22 7
Mean 90.0 72.8 62.7 60.5
SO 18.5 24.3 29. 33.6
1536 MS55-49 N 2 22 22 7
Mean 81.8 83.5 25.7 10.9
S0 20.1 3.4 2l.7 18.6

*Standard deviation

D-14
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MREF TASK 39-03, PHASE 3, IN VIVO, VX RANKING
OF TCPICAL SKIN PROTECTANTS [NDtAED BY RELATIVE
RED BLCOD CELL AChE ACTIVITY (%) AT 30 MIN

Order of ICD

Grouping
(Means with the same

Means No. MREF Ne. 30 min letter are equivalent)

1 1511 MAS4-39 N 23
Mean §0.0 A
SO* 18.5

2 1536 MS§55-89 N 22
Mean 81.8 A
S0 20.1

3 - PEG 540 N 46
Ma2an 43.6 8
] 30.5

4 1463 0P41-89 N 24
Mean 38.8 8
SO 34.5

*Standard cevvation
D-15
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‘ J TABLE 12. MREF TASK 89-03, PHASE 3, IN VIVO, VX RANKING
OF TOPICAL SKIN PROTECTANTS INDEXED BY RELATIVE
] RED BLOOD CELL AChE ACTIVITY (%) AT 60 MIN
!

] Grouping
.y Order of ICo (Means with the same
i Means No. MREF No. 60 min letter are equivalent)
[ ] J
» 1 1511 MA53-89 N 23
§ g Mean 72.8 A
, SO+ 24.3
£4 2 1536  MS55-89 22

Mean 53.6 A

S0 33.4

3 ﬂ 3 - PEG 540 X 46

Mean 22.3 8
g SO 21.9

g 3 1465  0P41-89 N 3
; Mean 16.1 8
b 3 S0 25.0
g *Standard deviation
g
M

D-16
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MREF TASK 895-03, PHASE 3, IN VIVC, VX RANKING
QF TCPICAL SKIN PROTECTANTS INDEXED BY RELATIVE
RED 8LOOD CELL AChZ ACTIVITY (%) AT 120 MIN

Grouping
Order of Ico {Means with the same
Means No. MREF No. 120 min letter are equivalent)
1 1511 MA54-99 N 22
Mean 62.7 A
so" 29.9
2 1536 MS55-89 N 22
Mean 25.7 ]
SO 21.7
3 - PEG 540 N 46
Mean 10.9 8
S0 10.5
) 1465 0P41-89 N 28
Mean 1.5 8
SO 24.5
*Standard deviation
0-17
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TABLE 14.

MREF TASK 89-03, PHASE 3, [N VIVO, VX

STATISTICS FOR MEAN RELATIVE ACTIVITY
ACROSS 30-, 60-, AND 120-MIN SAMPLES

Order of 1C0

Grouping
(Means with the same

Means No. MREF No. letter are equivalent)

1 1511 MAS4-89 N 22
Mean 0.749 A
So* 0.221

V4 1536 MS55-89 N 22
Mean 0.537 B
S0 0.237

3l - PEG 540 N 46
Mean 0.260 ¢
S0 0.199

4 14355 0P41-89 N a3
Mean 0.223 ¢
L] 0.253

*Standard deviation

0-18




TABLE 15. MREF TASK 89-03, PHASZ 3,

IN VIVQ EVALUATION OF

TOPICAL SKIN PROTECTANTS FOR POSSISLE ANTI-AChE

EFFECTS INDEXED B8Y RZD BLOOD 8LOOD CELL AChE

ACTIVITY (U/mL) AT 635 AND 5 MIN BEFCRE DOSING VX

(o) Sample Time Relative to Dosinc V' Paired
No. MREF No. =65 min -3 mn Difference~
- PEG 540 N 46 44
Mean 2.18 2.25 -0.08
SO~ 0.33 0.36
1463 DP41-83 N 28 24
Mean 2.12 2.07 0.03
SO 0.22 0.36§
1511 MAS4-39 N 23 23
‘ Mean 2.29 2.19 0.10
S0 0.35 0.41
1536 MS55-89 N 22 2!
Mean 2.22 2.32 -0.07
SO 0.42 0.49

*None were significant (P > 0.05, two-sided)

**Standard deviation




TABLE 16. MREF TASK 89-03, PHASE 3, [N VIVO EVALUATIQON QF TOPICAL
SKIN PROTECTANTS FOR POSSIBLZ LONG-TERM DELAY OF VX

PENETRATION INDEXED 8Y RED 8LO0D CELL AChE RELATIVE
ACTIVITY (%) AT 120 MIN AND 24 HR AFTER DOSING VX ]
F4
k|
(o] Sample Time Relative to Dosing VX Paired ]
No. MREF No. 120 min 24 hr Difference 3
- PEG 540 N 46 i2
Mean 10.9 11.1 -3.5
So* 10.5 17.4
1465 NP41-89 N 24 8
Mean 10.6 0.0 0.4
S0 24,6 0.0
1511 MASS-85 b 22 7
Mean 62.7 60.5 -0.8
SD 29.9 33.6
1536 M555-89 N 22 7
Mean 25.7 10.9 5.2**
) 21.7 18.6

*Standard deviation
wwSignificant (P < 0.05, two-sided) paired difference




TABLE 17. MREF TASK 89-03, PHASE 3 [N VIVQ ASSESSMENT OF
TOPICAL SKIN PROTECTANTS TNOEXED BY HL LESION
AREAS (sq. mm) RESULTING FRCM THREE EXPOSURE PERICOS

| SO

Time After Dosing
} to Cecontamination
ICD No. MREF No. 1 hr 2 hr 4 hr
] - PEG 540 N 23 23 23
Mean 253.0 371.5 361.8
I so* 118.4 117.4 140.1
1463 0P41-89 N 23 23 23
Mean 161.1 268.7 344.0
SO 159.9 198.9 263.1
1511 MAS4-39 N 24 24 24
Mean 119.0 175.6 199.1
S0 94.2 151.7 126.4
1536 MS55-89 N A4 24 28
Mean 302.0 434.6 542.9
SO 116.6 199.1 167.1

*Standard deviation

| D-21




TABLE 18. MREF TASK 83-03, PHASE 3 IN VIVO ASSESSMENT
OF TOPICAL SKIN PROTECTANTS TNDFXED 8Y HL
LESION AREAS RELATIVE TO UNPROTECTED SITE (%)
RESULTING FRCM THREE EXPOSURE PERIODS

Time After Dosing
to Decontamination

I1CD No. MREF No. I hr 2 hr 4 hr Scorev*
- PEG 540 ] 23 23 23 23
Mean 21.58 33.89 32.49 0.293
So* 9.42 18.29 16.48 0.136
1465 0P41-89 N A 23 23 23
Mean 12.10 20.87 26.45 0.198
SO 10.45 12.68 17.92 0.127
1511 MAS4-89 N 24 24 24 24
Hear 7.99 11.50 13.63 0.112
30 6.59 10.08 8.45 0.065
1538 MS55-89 ] 24 24 24 24
Mean 22.13 31.65 38.42 0.307
SD 11.51 15.71 14.30 0.124

*Standard deviation
**Mean of 1l-, 2-, and <-hr relative

areas, expressed as a fraction

D-22




TABLE 19. MREF TASK 89-03, PHASE 3 ORDERING OF TOPICAL SKIN
PROTECTANTS INDEXED BY HL LESION AREAS RELATIVE TQ
UNPROTECTED SITE (%) TIME TQ DECONTAMINATION: 1 HR

Order of ICD MREF Relative Grouping (Means with the
Means No. No. Area (%) same letter are equivalent)
1 1511 MAS4-89 N 24
Mean 7.99 A
SO 6.59
2 1463 0P41-89 N 23
Mean 12.10 A
SO 10.45
3 - PEG 540 N 23
Mean 21.58 8
SO 9.42
4 1536 MS55-89 N 24
Mean 22.13 B8
SD 11.51
*Standard deviation
D-23
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TABLE 20. MREF TASK 89-03, PHASE 3 CQROERING OF TCPICAL SKIN
PROTECTANTS [NDEXED 3Y HL LESION AREAS RELATIVE TO
UNPROTECTED SITE (%) TIME TO DECONTAMINATION: 2 H?

Order of  ICD MREF Relative Grouping (Means with the
Means No. No. Area (%) same letter are equivalent)
1 1511 MAS4-89 N 24
Mean 11.90 A
so* 13.08
2 1483 nPel-89 A 23
Mean 20.87 A 8
S0 12.68
3 1536 M555-89 v rZ
Hean 31.65 8 C
] 18.71
4 - PEG 540 N X ]
Mean 33.89 C
S0 18.29
*Standard deviation
D-24




TABLE 21. MREF TASK 89-03, PHASE 3 QRCERING OF TOPICAL SKIN

PROTECTANTS INDEXED 8Y

HL LESION AREAS RELATIVE TO

UNPROTECTED SITE (%) TIME TC OECONTAMINATION: 4 HR

Qrder of  ICD MREF Relative Grouping (Means with the
Means Ne. No. Area (%) same letter are equivalent)
! 1511 MAS4-83 N 24
Mean 13.63 A
So* §.45
pA 1465 0P41-33 N 23
Mean 26.45 8
0 17.92
3 - PEG 5S40 N 23
Mean 32.49 8 C
SD 16.43
4 1536 M§55-89 N 24
Mean 38.42 ¢
S0 14.30
*Standard deviation
D-25
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TABLE 22. MRE® TASK 89-03, PHASE 3 OROERING OF TOPICAL
SKIN PROTECTANTS INOEXED BY MEAN OF HL LESION
AREAS AT 1, 2, and 4 HR RELATIVE TO UNPROTECTED
SITE, EXPRESSED AS A FRACTION

Qrder of ICD MREF Relative Grouping (Means with the
Means No. No. Area same letter are equivalent)
1 1511 MASE-39 M 24
Mean 0.112 A
so* 0.C65
2 1465 0P41-49 N 23
Mean ¢.198 A
S0 0.127
3 - PEG 540 N 23
Mean 0.293 8
) 0.136
4 1536 MS55-89 N e
M2an 3.397 B
SO 0.124

*Standard deviacion
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APPENDIX E

The Efficacy of Lot 11JANS1BH of the Topical Skin Protectant, ICD No. 1536,
Against a Sulfur Mustard Challenge
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the Committee on Care and Use of Laboratory Animals of the Institute of
Laborataory Animal Resources, National Research Council (U.S. Department of
Health and Human Services, Public Health Service, National Institutes of
Health (NIH), Publication No. 86-23, revised 1985).
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constitute an official Cepartment of the Army endorsement or approval of the
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£E-2




SPECIAL REPORT

[

on

THE EFFICACY OF LOT 11JAN3IBH OF THE TOPICAL SKIR PROTECTANT,
ICD NO. 1536, AGAINST A SULFUR MUSTARD CHALLENGE

1 .

U.S. ARMY MEDICAL RESEZARCH AND DEVELOPMENT COMMAND

January, 199}

\\1\‘&\ //W/ [ L) Ao o0/

Mev1d W. Mabson, Ph.u., D.A.B.T. Date

arrett

Principal I.vw$t1ga*2r ang //Qtudy Director
HREF Manager
4 \
A2
omas >. Snider, 8.5. Uate
Biostatistician

. et s A Tt PN R Y LK S R S EA T SR

|

a4 A

——

[ s
B3

[34]

U

“w




i

EXECUTIVE SUMMARY

This report describes the conduct of, and provides the resuylts from,
a special study conducted under Medical Research and Evaluation Facility
(MREF) Task 89-03, "Test Up to Ten Candidate Topical Protectants”, which was
designed -o evaluate the impact of treatment with a specific production lot or
new candidate topical skin protectant, Multi-Shield® (ICD No. 1536,
manufacturer's lot no. 11JANG1BH), to protect against the percutaneous
toxicity of sulfur mustard (2,2'- dichlorodiethyl sulfide; HD) using a rabbit
model. The nominal application thickness of the topical skin protectant (TSP)
was C.1 om (using an application rate = 0.0! mL/c’) and HO applications were
fixed at 1.0 uxlL per dose application site. HD toxicity was assessed following
exposures for three different duraticns (1, 2, and 4 hr) prior to
decontamination of each application site. In order to demonstrate the
efficacy of ICD No. 153§ relative to a control TSP, dermal lesion areas from
sites treated with ICD No. 1536 were calculated and were then statistically
compared with pooled historical lesion area data from sites similarly treated
with the control (which was a mixture of polyethylene glycols having an
average molecular weight of 540 daltons; PEG 540).

Based on statistical comparisons of dermal lesion areas between
ICD No. 1536 and the control TSP, the specific lot of ICD No. 1536 treatment
demonstrated no significant (P < 0.05) protective affect against HD at aiy of
the threa exposure times relative to that of the control. These results
differ from results previcusly cbtained with another lot of ICD No. 1536 which
indicated that ICD No. 1536 was significantly more effective than the control
TSP against HD at all three exposure times.
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SPECIAL REPORT

THE EFFICACY OF LOT 11JAN91BH OF THE TOPICAL SKIN PROTECTANT,
ICD NO. 1536, AGAINST A SULFUR MUSTARD CHALLENGE

1.0 INTRODUCTION

This report presents the results from a special study conducted
under Medical Research and Evaluation Facility (MREF) Task 89-03, entitled
*Test Up to Ten Candidate Topica! Protectants". In this study, the efficacy
of pretreating rabbit skin with ¢ specific manufactured lot {iot no.
11JAN91BH) of Multi-Shielde (ID No. 1536), a new topical skis protectant
(TSP), was evaluated against percutaneous adaministered HD. The objective of
this study was to determine whether a topically applied, 0.1 mm-thick, layar
of this specific lot of ICD No. 1536 affordad increased protection against
exposures to HD relative to the protection afforded Dy & control TSP. The
evaluation was conducted using & rabbit model. Efficacy against HD exposure
was determined from statistical tests based on the estimation of lesion arca
ratios (LARs) for each TSP-treated exposure site. LARs were calculated frem
the ratio of the HD-induced lesion area from each TSP-pretreated site relative
to that of a non-pretreated, non-decontaminated cortrol site on each rabbit.

‘The study was performed in accordance with the phase cne provisicns for HD

testing under “edical Research and Evaluatizn Facility (MREF) Protucal 28
(Attachment A).

2.0 METHODS

2.1 Test Materials

HD was obtained from the U.S. Army Medical Research and Development
Command (USAMROC). Chemical purity ind appropriate identification were the
responsibility of the USAMRDC. The HD used in these studies was identified as
being from lot number U-6216-CTF-N-1. For quality control purposes, HD lots
are periodically assayed for purity and stability at the MREF using an HD
standard reference material supplied by the USAMROC. Based on MREF gas
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chromatographic analysis, HD from lot number U-5216-CTF-N-1 was found to be
82.3 percent pure at the time of the study.

The test TSP, identified as ICD No. 1536 {lot No. 11JANS1BH), was
supplied by the U.S. Army Medical Research Institute for Chemical Defense
(USAMRICD). Chemical purity and appropriate identification were the
responsibility of the USAMRICD.

The control TSP was cbtained from Union Carbide Corp., and consisted
of a proprietary mixture of poiyethylens glycol (Carbowax®; lot no. [5-403051)
having an average molecular weight of 540 daltons (PEG 540).

2.2 Animal Model

Twenty-four, specific pathogen free, New lealand White (albino),
male rabbits weighing initially between 2.0 and 4.0 kg in weight were supplied
by Hazleton Laboratories. Rabbits were chrien for this study because we have
significant prior experience evaluating the percutanecus effects of HD and the
application of candidate TSPs with this species. In accordance with the
routiae provisions of MREF Protocol 58 (Attachment A), the animals were
randomly assigned to three weight-homogenized treatment jroups of eight
animals each and were prepared for treatment prior to study initiation.

2.3 Study Cesiagn

The methods detailed in MREF Protocol 58 (Aopendix A) for phase one
HD dosing only were followed in performing this study. The cligped dorsa of
each rabbit was delineated into seven dosing areas of 2.5 cm by 5 ca which
were designated as sites A through G as shown below:

Anterior < > Posterior

Al C|E]G|Right

Midline

810 ]F Left
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1-» dosing area designated °"G" was designated as an TSP- untreated control
site. To each of three 2.5 x 5.0 ¢m dosing areas on all 24 animals, a 0.13-mL
volume of 1CD No. 1536 was applied from a | mL syringe (no needle) and spread
to a uniform target thickness of 0.1 mm. The control TSP was similarly
applied to each of three 2.5 x 5.0 cm dosing areas on eight of the

24 animals. Each TSP was allowed to remain undisturbed on the rabbit's back
for approximately 60 min prior to HD challenge. Then, 1 ul of HD was applied
to each of the TSP-treated test sites and the untreated control sites froa a

1 4L gastight syringe equipped with a sharp-tippaed needle. Care was exercised
to ensure that the TSP layer was not mechanically disturbed in the dosing
process. At the protocol-specified decontamination times (i.s., 1, 2, and

4 hr), each of the TSP application sites were decontaminated with a
five-percent NaQCl solution followed by a distilled water rinse. The TSP-
untreated control site °G* was similarly decontaminated immediately prior to
the initiation of dermal lesion area evaluation (approximately 20 to 24 hr
after HD application).

Twenty-four hours following HD-exposure, lesion lengths and widths
were estimated from all HD dose sites, and absolute lesion areas wers
calculated. Absolute lesion area data from all TSP treated sites were
expressed as LARs, i.e., ratios of the lesion area from TSP-protected,
H0-exposed lesions to the TSP-unprotected, HD-exposad, non-decantaminatad
control lesion site on each rabbit (i.e. site "G*). Thusi, a total of 24 LAAs
were estimated for ICD No. 1536 and eight for the control TS2. Tha coatral
TSP LARs were statistically compared for compatibiiity with histerical control
data previously obtained under similar test conditions. The LARs for ICD No.
1,536 pretreatment versus those for control TSP treatment were then
statistically compared using an unpaired t test with the alpha leve! set at
0.05 to evaluate the protective efficacy of ICD No. 1536 relative to that of
the control TSP, To increase the statistical power of the comparison, the
historical LARs for the control TSP were used for this comparison if the LARs
from the current control TSP sample were found to be compatible with those of
the historical Jata set.
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3.0 RESULTS

Areas of lesions resulting from application of 1 uL of HO for
individual animals are shown in Table 1. Univariate stati-tics for absolute
KD lesion areas are shown in Table 2. Statistical comparison of ICD No. 1536
efficacy relative to the PEG 530 control and associated univariate statistics
derived from H) LARs expressed as a percentage of the control dose site on the
same rabbit{ are shown in Table 3. A sumsary of the historical LARs for the
control TSP is shown in Table 4.

The number of rabbits (N = 148) and the mean LARs representing the
PEG 540 quality control data base in Table 4 do not match those shown in
Table 3 for PEG 540 (N = 124). Tha reason for this is that during the conduct
of Task 89-03 three sets of eight rabbits were found to b2 outside critical
limits and has to be replaced by additional sets (total = 24 rabbits) for a
total of 124 rabbits in Table 3. However, all rabbits, even those in sets
which exceeded the upper or lower control limits, were retained in the PEG 540
quality control data base (Table 4). One reason for this was that otherwise
the critical limits would become closer to the mean as TSP screening
proceeded, thereby moving the range for accepting a set of eight animals for a
study. Table 4 indicates that LARs for the control TSP fell within the upper
and lower critical limits as required for conducting a valid study.

Since the current data from the TSP centrol sites were found to be
statistically ccmpatible with the historical data, statistical comparisous
cculd be made between the historical lesion area data for the control TSP and
that of ICD No. 1536. As shown in Table 3, there was no statistically
significant (P < 0.05) difference in the mean LAR estimated for ICD No. 1536
relative to that of the PEG 540 control thus indicating no significant
difference in ICD No. 1536 efficacy relative to that of the control TSP, The
statistical equivalence in the efficacies of ICD No. 1536 and PEG 540 to
protect against HO exposure was evident at each of the exposure periods and
for the overall mean performance index, referred to as “Score” in Table 3.
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TABLE 2. IN VIVO ASSESSMENT OF TOPICAL SKIN PROTECTANTS

TYSF) INDEXED BY HD LESION AREAS (sq. mm)

RESULTING FRCM THREE EXPQSURE PERIODS: SUMMARY
STATISTICS
Time After Dosing to
fecontamination
TSP 1 hr 2 hr 4 hr
ICD 1536 N - 24 24
MEAN 84.4 153.8 212.0
So 42.0 102.¢ 140.0
PEG 540 N 124 124 124
MEAR 171.5 219.9 275.9
S 5.1 96.2 123.9
E-12
¢ ® -




TABLE 3. IN VIVO ASSESSMENT OF TOPICAL SKIN PROTECTANTS
TTSP) INDEXED BY HD LESION AREAS RELATIVE TQ
UNPROTECTED SITE (%) RESULTING FROM THREE
EXPOSURE PERIODS

Time After Dosing to

Decontamination

TSP 1 he 2 hr 4 hr Score*

ICD 1539 N 24 24 24 24
MEAN 34.07 54.76 70.22 0.5302
STO 1.39 40.84 41.77 £.3011

PEG 540 N 124 124 124 12%
MEAN 38.32 50.47 63.40 $.5093
STD 15.13 15.77 21.21 0.1560

*Mean of 1., 2-, and 4-hr relative areas, expressed as a
fraction.
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TABLE 4. HISTCRICAL PEG 540 CONTROL VERSUS CURRENT MEAN
LESION AREA RATIOS (PERCENT RELATIVE TO NQ-TSP

CONTROL SITE)

Time from Exposure to Decontamination

ihr 2 hr 4 hr
Historical Lurrent Historical (urrent Historical Current -

N 143 8 148 8 148 8
¢cL 50.9 §5.5 83.3
Hean 37.9 43.1 49.7 52.8 €3.0 59.2
Lit 24.9 33.8 42.7

UCL = Upper critical limit, mean + 3 standard deviations
LCL = Lower critical limit, mean - 3 standard deviations
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4.0 CONCLUSICNS

As shown above, ICD No. 1535 (Lot no. 11JAN9]BH) demonstrated no
significant (P > 0.05) protective efficacy in an HD challenge relitive to that
of the control TSP (PEG 540) It is noteworthy thal tais study was designed
to demonstrate only the relative efficacy of ICD No. 1.36 (1ot no. 11JAN9IBH)
as compared to that of the control TSP and does not provide any information
«ith regard to the absolute efficacy (relative to no TSP treatment) of the
compound. A3 there are currently no data with which to address the absoluta
efficacy of either ICD No. 15356 or the control TSP, it may be desirable to
consider the conduct of future studies to the assess the absolute efficacy of
these compounds 2gainst HD exposure.

5.0 RECORD ARCHIVES

Records pertaining to the ccnduct of this study are contained in
Battelle Laboratory Notebook Mo. MREF - 220. Pre-study animal quarantine and
observation records are on file at the MREF. All original data, as well as
the original copy of this report will be maintained at the MREF until
forwarded to the USAMRICD at the coaclusion of the contrace.
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APPENDIX F

The £fficacy of Lot 11JANSIBH of the Tcpical Skin Protectant, ICD No. 1536,
Relative to Mo Protectant, Against a Sulfur Hustard Challenge
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EXECUTIVE SUMMARY

This report describes the conduct of, and provides the results frcm,
a special study conducted under Medical Research and Evaluation Facility
(MREF) Task 89-33, “Test Up to Ten Candidate Topical Protectants”, winich was
designed to evaluate the impact of treatment with a specific producticn lot of
new candidate topical skin protectant, Multi-Shielde® (ICD No. 1536,
manufaciurer's lot no. 11JANG18H), to protect againct the parcutanecus
toxicity of sulfur mustard (2,2'- dichlorediethyl sulfide; HD) using a rabbit
mode!. The nominal application thickaess of the topical skin protectant (75P)
was 0.1 ma (using an application rate = 0.01 =l/cm®), and HD applications wers
fixed at 1.0 xi par dose applicatica site. HD toxicity was assessed following
exposures for three differsnt durations (5, 30, and 60 min) prior to
decontamination of each applicatica site. [n order to demonstrats the
efficacy of I[CD Ho. 1536 relative to no TSP, dermal lesion areas from sites
treated with and without ICD Mo. 1535 were calculated and statistically
compared.

Based on statistical comparisons of dermal lesion areas between
ICD No. 1536 and no TSP, the specific lot of ICD No. 1536 treatment
demonstrated a significant (P < 0.05) protective effact against HO at the
S-and J0-ain byt not at the 8Q-min exposyre lines.
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SPECIAL REPORT

THE EFFICACY OF LOT L1JANGIBH OF THE TOPICAL SKIN PROTECTANT,
ICD NO. 1536, RELATIVE TQ NO PROTECTANT AGAINST A SULFUR MUSTARD CHALLENGE

1.0 INTROQUCTION

This report presents the resilts from a special study conducted
under Medical Research and Evaluation Facility (MREF) Task 89-Q3, entitled
"Test Up to Ten Candidate Topical Protectants®. In this study, the efficacy
of pretreating rabbit skia with a specific manufactured lot (lot no.
11JAM91BH) of Muylti-Shieids (ICD No. 1536), a new topical skin protectant
(T5P), was evaluated against percutanecus administered KO. The objective of
this study was to cetermine whether a topically applied, 0.1 mm-thick, laye-~
of this specific lot of 1CD No. 1536 afforded increased protection against
exposures to HD relative to unprotected dose sites. The evaluation was
conducted using & rabbic modei. Efficacy against HO exposure was determined
from statistical tests based on the estimation of lesion area ratios (LARs)
for each exposure site. LARS were calzulated from the ratio of the HD-induced
Jesion area from each KO dose site relative to that of a non-pretreated, 24-hr
decontaminated control site on each rabdbit. The study was performed in
aCC rdance with the shase cne provisions for HD testing under Medical Research
arnd Evaluation Fsgility (SREF) Srotocol 58 (Attachment A).

2.0 HETHODS

2.1 Test Materials

HD was obtainad from the U.S. Army Medical Research and COevelopment
Command (USAMROC). Chesmical purity and appropriate identification were the
responsibility of *he USAMROC. The HU used in these studies was identified as
being from lot number U-6216-CTF-N-1. For quality control purposas, HD lots
are periodically assayed for purity and stability at the MREF using an HD
standard reference material supplied by the USAMRDC. Based on MREF gas
chromatographic analysis, HO from lot aumber U-6216-CTF-N-1 was found to be
82.3 percent pure at the time of the study.

F-1
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The test TSP, identified as ICQ No. 1538 (lot Na. l1JANGLBH), was
supplied by the U.S. Army Medical Research Institute for Chemical Defense
(USAMRICD). Chemical purity and appropriate identification were the
responsibility of the USAMRICD.

2.2 arimal Model

Twenty-four, specific pathcgen free, New Zealand White {albino),
male rabbits weighing initially between 2.0 and 4.0 kg in weight were supplied
by Hazleton Loboratories. Rabbits were chosen for this study because we have
significant prior experience evaluiting the percutaneous effects of HO and the
application of candidate TSPs with this species. [n accordancs with the
routine provisions of MREF Protocol 53 (Attachment A), the animais were
randomly assigned to three weight-homogenized treatment groups of eight
animals each and were prepared for treatment prior to study initiation.

The methods detailed in MREF Protocnl 58 (Appendix A) for phase cne
HO dosing only were followed in performing this study. Tha clipped dorsa of
each rabbit was delineated into seven dcsing areas of 2.5 < by § ¢m which
were designated as sites A through G 23 shown below:

Anterior < > Posterior

A[CJE] G ] Right

Midline

8(0D]|F Left

The dosing area designated “G" was designated as a TSP-untreated, 24-hr
decontaminated control site. To sach of three 2.5 x 5.0 cm dosing areas on
all 24 animals, a 0.13-m( volume of [CD No. 1536 was applied from a | mL
syringe (no needle) and spread to a uniform target thickness of 0.1 mm. TSP
was allowed to remain undisturbed on the rabbit's back for approximately

F-8
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60 min prior to HD challenge. Then, 1 xL of HD was 2pplied to each of the
test sites and the untreated control sites from 3 1 4l gastight syringe
equipped with a sharp-tipped needle. C(Care was exercised to ensure that the
TSP layer was not mechanically disturbed i the dosing process. At the
decontamination times specified for this study, (i.e., 5, 30, and 60 amin),
each of the test sites (A through F) was decontaminated with a five-percent
NaOC! solution follewed by a distiiled water rinse. The TSP-untreated control
site “G" was similarly decontaminated immediately prior to the initiation of
darmal lesion area evaiuation (approximately 20 to 24 hr after HO
application).

Twenty-four hours following HO-exposure, lesion lengths and widths
were estimated from all HU dose sites, and absolute lesion arezs were
calculated. Absolute lesion area dat2 fros all TSP-treated sites wer:
expressed as LARs, i.e., ratios of the lesion area from test HO-exposed
lesions to the TSP-untreated, HO-exposed, 24-hr decontaminated control lesion
site on zach raddit (i.e. site °G*). Thus, a total of 24 LARS each were
estimated for ICD No. 1536 and contralateral sites. Individual animal "G*
site lerion areas were screened for cutliers according to whether they were
within the range Setween the historical mean plus or minus three standard
deviaticns. Tae LARS for [CD Mo. 153§ pretreatment versys those for no TSP
treatment were then statistically compared using a paired (by animal) t test
with the alnha Teval set at (.05 to evaluate the protective efficacy ¢f ICD
Ho. 1535, The paired € fast was used to increass the statistical power of the
compdrison relative to tha unpaired t test.
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3.0 RESULTS

Areas of lesions resulting from application of 1 uL of KD for
individual animals are shown in Table 1. Four rabbits presented TSP-
untreated, 24-hr decontaminated control G sites with area estimates greater
than the historical mean plus three standard deviations. Thus, data for those
four rabbits were removed from the data bdase. Univariate statistics for
absolute HD lesion areas for the remaining 20 rabbits are shown in Table 2.
Statistical comparison of [CD Wo. 1536 efficacy relative ta no TSP and
associated univariate statistics derived from HO LARs expressed as a
percentage of ths control dose site on the same rabbit are shown in
Table 3.

Rabbit-paired differences between LA® data for ICD No. 1536 and the
contralateral untreated site decontaminated it the same time were calculated,
and a paired t test was applied. The paired t test was alsa applied to
contralateral differences in the "Score,* i.e., the mean LAR across exposure
periods. As shown in Table 3, there was a statistically significant
(P < 0.05) paired difference in the LARs estimated for [CD No. 1536 relative
to that of the contralateral site for 5 and 30 @in HO exposure periods, but
not at 60 min. The contralateral Score difference was also significant
(P < 0.03), thus indicating overall efficacy »f ICD No. 1536.
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TABLE 2. IN VIVO ASSESSMENT OF ICD NO. 1536 INDEXED BY
5D CESICN AREAS (sq. mm) RESULTING FROM THREE
EXPOSURE PERIODS: SUMMARY STATISTICS

Time After Dosing to

Decontagination

TSP S min 30 min 60 ain

ICD 1536 N 20 20 .20
MEAN 4.9 107.3 217.Q
S0 21.3 4.7 177.3

Nothing N 20 20 20
MEAN 79.2 198.4 285.1
SO 29.3 64.2 101.6
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TABLE 3. IN ¥IVO ASSESSMENT CF [CD #0. 1536 IWOEXED 8y
HD UESION AREAS RELATIVE 70 UMPROTESTED SITE (%)
RESULTING FROM THREE ZXPQOSURE PERIODS

Time Afier Ocsing to

_ Decostamination
TS? S ain 30 aia 50 min Scare’
IC0 1538 N 20 20 20 i)
MEAN 3.7 2.1 43.1 0.250
Sb 5.7 11.3 3i.4 $..32
Nothing L1 20 20 20 0
HEAN 18.7 40.3 56.1 9.377
b3 3.7 15.8 3.8 0.123
Pairee ] @® 20 20 0
Cifference MEAN 7.0 ig.1 13.0 3.127
Sa 7.5 16.8 3.3 6.170
Paired T 4.185 4.314 1.554 1.345
Probadility » |T] 2.5009 0.000F  0.1381 0.003¢

*Mean of 3-, 30-, ard 50-mn relative areas, expressed as a
fraction,
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4.0 CONCLUSICNS

As shown abave, [CD No. 1536 (Lot no. 11JANG13H) demonstrated
signifrcant (P < 0.35) protective efficacy against an HO challenge relative ta
nothing at the 3. ard 30- min exposure pericds. There was no efficacy
demcnstrated at the 60-min exposure pericd. The cverall index of efficacy,
called “Score® in Tadle 3, indicated & statislically significant difference
Detween sites pretreated with [CD No. 1538 and nothing. Howaver, the low
magnitude of the “Score” d¢:fference !dpproximately 13 percent) indicates that
incredsing the duration of the HD exposure period tends to adversely affect
the efficacy of [CD MNo. 133€ against an KO challenge.

€.0 RECCRI ARCHIVES

Records pertainiay to the conduct of this study are contained in
Batteile Laboratory Notebook No. MREF - 220. Pre-study anima! quaraatine and
cbservation records are on file at the MREF. All original cdata, as well as
the or ginal copy of this report will be maintained at the MHZT untii
forwarded to the USAMRICD at the conclusion of the comtract.
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EXECUTIVE SUMMARY

This resort describas the cocnduct of, and provides the results from,
a special study conducted uncer Medical Research and Evaluation Facility
(MREF) Task 89-03, "Test Up to Ten Candidate Topical Protectants®, which was
designed to evaluate the impact of treatment with a specific production lot of

new candidate topical skin pro #wulti-Shield® (ICD No. 1533,
manufacturer’s lot no. 17JANSL . - ..ect against the percutaneous ftoxicity
of sulfur mustard (2,2'- dichlc o 7 sulfide; HO) using a rabbit model.
The nominal application thicknes. - tapical skin protectant (TSP?) was 0.1
ma (using an application ratg = ( :2). and HD applications were fixad
at 1.0 gl per dose application site < ~risity was assassed foliowing
exposures far three different duration. . and 4 hr) prior to

decontamination of each application site. [n order to demcnstrats the
efficacy of [CD No. 1536 relative to a control TSP, dermal lesicn areas from
sites treated with [CD No. 1536 were calcuiated and were than statistically
compared with pooled historical lesion area data from sites similarly treated
with the control (which was a mixture of polyethylene glycols having an
average molecular weight of 540 daltons; %EG S540). Results from ICD YNo. 1536@
were also compared with data from the remaining 16 rabbits at sites not
pretreatad with TSP, but dosed with HO and decontaminatad at the same timss as
ICD No. 1536 at contralateral sitss.

Based on statistical coaparisens af darmeal lesfon areas hatween
ICO No. 1536 and the contrel 752, lot 17JARGIB of ILD Ho. 1538 freatmant
demonstrated no significant (P > 0.0, adjustad tor multiple cozparisons)
protective effect against HO at any of the three exposure times relative to no
TSP. Relative to PEG 540, Yot 17JAN9IS of ICD No. 1516 treatment was
equivocal at 1- and 2-hr exposures, but was significantly (P < 0.05) less
protective against KO at the 4-hr exposurs period.
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SPECIAL REPORT

THE EFFICACY OF LOT 17JANG1B QOF THE TOPICAL SKIN PROTEZCTANT,
ICO NO. 1536, AGAINST A SULFUR MUSTARD CHALLENGE

1.0 [NTROCUCTION

This report presents the results from a special study conducted
under Medical Research and Evaluation Facility (MREF) Task 89-03, entitled
“Test Up to Ten Candidate Topical Prctectants®. [n this study, the efficacy
of pretreating rabbit skin with a specific manufactured lot (lot no. 17JANG18B)
of Multi-Shields® (ICO Mo. 1536), a new topical skin protectant (TSP), was
evaluated against percutanecus administered HO. The objective of this study
was to determine whether a topically applied, 0.1 mm-thick, layer of this
specific lat of ICD No. 1536 afforded increased protection against exposures
to HO relative to both no TSP and the protection afforded by a control T3P.
The evaluation was conducted using a rabbit model. Efficacy against HD
exposure was deterwined from statistical tests based on the estimation of
lesion aresa ratios (LARs) for each TSP-treated exposure site., LARs were
calculated from the ratio of the HO-induced lesion area from each TSP-
pretreated site relative to that of a non-pretreated, 24 hr-decontaminated
control site on each rabbit. The study was performed in accordance with the
phase one provisisns for HD taesting urder Medical Research and Evaluation
Fecility (MREF) Protoco) 58 (Attachment A).

2.0 METHOOS

2.1 Test Materials

KD was obtained from the U.5. Arwy Medical Research and Oevelopment
Command (USAMRDC). Chemical purity and appropriate identification were the
responsibility of the USAMRCC. The HD used in these studies was identified as
being from lot number U-5216-CTF-N-l. For quality control purposes, HO lots
are periodically assayed for purity and stability at the MREF using an HO
standard reference matertal supplied by the USAMRDC. Based on MREF gas
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chrematographic analysiz, HO from lot aumber U-5216-CTF-N-1 was fcund to be
§2.3 percent pure at the time of the Study.

The test TSP, identified as [CD No. 1536 (lot No. 17JAN918), was
supplied by the U.S. Army Medical Research Institute for Chemical Defense
(USAMRICD). Chemical purity and appropriate identification were the
responsibility of the USAMRICD.

The control TSP was obtained from Union Carbide Corp., and consisted
of a proprietary aixture of polyethylens glycol (Carbowax®; lot no. [5-40305!)
having an average molecular weight of 540 daltons (PEG 540).

2.2 Animal Model

Twenty-four, specific pathogen free, New Zealand white (aldino),
male rabbits weighing initially between 2.0 and 4.0 kg in weight were supplied
by Hazleton Laboratories. Rabbits were chosen for this study because we have
significant prior experience evaluating the percutaneous effects of HO and the
agplication of candidate TSPs with this species. In accordance with the
routine provisions of MREF Protocol 58 (Attachment A), the animals were
randomly assigned to three weight-homogenized treatment groups of eight
animals each and were prepared for treatment pricr to study initiation.

2.3 Study Design

The methods detailed in MREF Protocol S8 (Appengix A).for ghase one
HO dosing only were followed in perforwing this study. The clipped dorsa of
each rabbit was delineate? into seven dosing areas of 2.5 cm by 5 ca which
were designated as sites A through G as shown below: <

Anterior < > Posterior

Al C|E] G| Right

Midline

BlO]|F Left
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The dosing area designated *G* was designated as a TSP-untreated control site.
To eack of three 2.5 x 5.0 cm dosing areas (8, 0, and F) on all 24 animals, a
0.13-mL volume of ILD No. 1536 was applied from a | ul syringe (nc needle) and
spread to a uniform target thickness of 0.1 ma. The control TSP was similarly
applied to each of three 2.5 x 5.0 cm dosing areas (A, C, and E) on eight of
the 24 animals. Sites Ac, C, and e on the 16 rabbits were untreaved. Each
TSP was allowed to remain undistursed on the rabdit's back for approximately
&0 min prior to HO challenge. Then, 1 ul of KD was applied to e¢ach of the
TSP-treated test sites and the untreated control sites from a ! ul gastight
syringe equipped with a sharn-tipped needle. Care was exercised to ensure
that the TSP layer w~as not mechanically disturbed in the dosing process.
the protocol-specified decnntamination times (i.é., 1, 2, and 4 hr), each of
the TSP applicatiia sites was decontaminated with a

five percent NaOCl solution followed by a distilled water rinse. The TSP-
untreated control site "G° was similarly decontaminated inmediatel, p-ior to
the initiation of derma? lesion area evaluation (approximately 20 to it hr

At

after HJ application).
Twenty-four hours following HD-exposure, lesion lengths and widths

were estimated from all HD dose sites, and absolute lesion areas were
calculated. Absoluts lesion area data from all TSP treated sites were
expressed as [ARs, i.e., ratios of the lesion area from HDoexposed.tcst sites
0 the TSP-unprotected, HO-expusad, 2% hr-decontaminated control lesion site
on each rabbit {(i.e. site *G°). Thus, 24 LARs were estimated for [CO No.
1534, eight for the control TSP, and 16 for no-TSP sites at each exposure
period. The control TSP LARS were statistically compared for convat1b1!1ty
with historical control data previously obtained under similar tast
conditions. Ths LAR; for [CD Mo. 1536 pretreatment versus thase for control
TSP treatment were then statistically compared using an unpaired t test with
the overall alpha Tevel set at 0.05 to contrast the protective efficacy of [CD
No. 1536 relative to tnat of the control TSP and no TSP. T~ increase the
statistical power of the crmparison, the historicdl LARs for the control TSP
were used for this czmparisan if the LARs from the current control TSP samplie
were found to be compatible with those of the historical data set.
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3.0 RESULTS

Areas of lesicns resulting from application of | 4L of HO for
individual animals are showa in Tadle 1. Univariate statistics for absolute
=0 lesica areas are shown in Table 2. Statistical comparison of L0 No. 1536
efficacy relative to the PEG 540 contral and no TSP, and associated univariate
statistics derived from r) LARs expressed as a percentage of the control dose
site on the same rabbit are shown :n Table 2. A summary of the h.storical
LARs for the control TSP ‘s shown in Table 4.

The number of rabdits (X » 156) and the mean LARS representing the
PEG 540 quality control data bese in Table ¢ do not match those shown in
Taole 3 for PEG 540 (N = 132). 1lhe reascn for this is that during the conduct
of Task 33-03 three sets of eight rad.its werz found to 3@ outside sritical
limits and nas to be replacad by adcitional sets {total = 24 rabbits) for a
total of 124 rabdits in Table 3. However, 111 rabbits, even those in sets
which exceeded the upper or lower contre’ ~ ‘ts. were retained in the PEG 540
quality control data base (Table 4). O for this was that stherwise
the critical limits would become closer to the ..an as 752 screening
proceeded, thereby moving the ~ange for accepting a set of eight animals for a
study. Table 4 indicates that LARs for the control TSP fall within the upper
iad lower critical limits as required for conducting a valid sludy.

Since the cuyrrent data from the TSP control sites wers faund to ba
ctatistically compatible with the Mistarical data, statistical comarisans
could be made betwwen the historical lesion area data for the control TSP and
that of [CD No. 1536. As shown in Tadle 3 at the l- and 2-hr c}bosure
periods, there was no statistically significant (® > 0.05) difference in the
mean LAR estimated for [CD No. 1516 relative to that of the PEG 540 control,
thus indicating no significant difference in [CD No. 1536 efficacy relative to
that of the control TSP. At the é4-hr exposure period, pretreating with [CD
Ho. 1536 was equivocal with nc TSP application and significantly less
effective than PEG 340. The statistical equivalence in the efficacies of [(D
No. 1516, PEG 540, with no TSP against 1D exposure was evident at the overail

mean performance index, referred to 4% “Score* 1n Toble ).
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TABLE 2. IN VIVO ASSESSMENT OF TOP!CAL SKIN PROTECTANTS
TTSP) INDEXED BY HD LESICM AREAS (sq. mm)
RESULTING FRCM THREE EXPOSURE PERIQODS: SUMMARY
STATISTICS

“.ae After Dosing to

Qecontamination

TSP 'oar 2 hr 4 hr

ICO 1526 N 2 24 24
MEAN 107.7 164.8 284.2
30 3.3 a87.% 120.4

Nong N 16 16 18
MEAN 120.2 170.1 217.1
S0 69.0 58.4 70.5

PEG 540 N 132 132 132
MEAN 169.7 216.5 274.7

) 8.7 9.3 123.4
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TABLE 3. [N VIVO ASSESSMENT OF TOPICAL SKI® PROTECTANTS
TYSPT IMDEXED 3Y WO LESICM AREAS RELATIVE 70
LAPROTECTED SITE (%) RESULTING FRCHM THREE
EXPOSUKE PERICOS

Time After Dosing to

Jecontamination

TSP 1 ke 2 hr 4 hr Score*
Ms70-91 n 24 24 24 24

MEAK 16.1 A 5.7 A 79.3 A 0.569 A

8 38.1 47.4 54.0 0.431
Kone [ 4 - 15 i6 18

KEAR 44.3 A §6.2 A 77.3 438 0.527 A

pts) 2.7 $Z.8 33.3 0.136
PEG 540 [ ] 132 132 132 132

MEAR 8.7 A 0.0 A 63.3 8 0.507 a

9] 14.8 15.8 0.9 - 0.154

Vir.ups Naving STATISCICATTy INGISTINQUISAADTE 2eans 4are indicated
w th the same lstter at esch exposure period and Score.
o Mean of 1o 2., and 4-hr relative dreas, exgressed as a fraction.

beid L2 LB
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TABLE 4. HISTURICAL PEG 540 CONTROL VERSUS CURRENT MEAN
LESICN AREA RATIOS (PERCENT RELATIVE TO nQ-TSP
CONTROL SITE)

Time from Exposure to Decontamination

1 hr 2 hr 4 hr
Historical Current Mistorical (urrent Historical (urrent

] 156 8 156 8 156 8
Jcl 50.6 65.2 ai.1
Mean 7.8 35.4 43.3 2.6 62.9 8i."
LCe 5.9 3.4 2.7

UCL = Uppar critical 1himit, mean +» } standard deviations
LCL » Lower critical limt, sean - 3 standard deviations
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4.0 CONCLUSICHS

IC3 No. 1535 (Lot no. 17JAN91B) demonstrated neither significant
(P > 0.05) protective efficacy against an HD challenge relative to that of the

cantrol TSP (PEG 340) nur absolute efficacy relative to ng TSP,
§.0 RECCRD ARCHIVES

Records pertaining to the conduct of this study sre contilined in
Battelle Laboratory Kotedook Mo. MREF - 220. Pre-study animal quzrantine and
ohservation records are on file a2 tha MREF. All ariginal data, 45 well as
the eriginal copy of this report will be saintained at the MREF un2il
forwarded to the USAMRICD at the conclusisa of the contract.
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products or sarvices of these organizations.
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EXECUTIVE SUMMARY

This report describes the conduct of, and provides the results from,
a special study conducted under Medical Research and Evaluation Facility
(MREF) Task 89-33, “Test Up to Ten Candidate Topical Protectants®, which was
designed to re-evaiuate the impact of treatment with a specific production lat
of & candidate topical skin protectant, Multi-Shields (ICD No. 1536,
manufacturer's Lot No. 5258), to protect against the percutaneous toxicity of
sulfur austard (2,2'~ dichlorodietry! suifide; HO) using a rabdit model. This
12t numpber of the candidate skin protectant was previously tested at the MREF,
and the results were reported in a letter report to U.S. Arsy Medical Research
and Development Command {USAMROC) dated 17 August 1950. The purpose of the
present study w23 to reassess the efficacy of [CD Mo. 1536, Lot No. 5236,
relative to a control topical skin protactant (T3P) and establish its absolute
efficacy reiative to ne TSP, The nominal application thickness of the TSP was
0.1 =a (using an application rate » 0.01 ml/ca®), and HO applicaticas were
fixed at 1.0 ui per dose appiication site. HD toxicity was assessed following
exposures for three different duratiens (1, 2, and & hr) prior to
decantaminaticn of each ipolicition site. In order to demonstrite the
efficacy of 10D No. 1528 relative to & control TSP, dermal lesion areas from
sites treated with (0D sa. 1535 were calculated and were them statistically
commared wvth pooled Risrorical lesisn area gata from sites s.milariy treated
with 2he contmml (whizh was 4 xisture of polyethyiene glycois Aaving e
average molecular weight of 540 daltons; PEG 540). Results from ICD No. 1536
were ¢lso Compared with dats froz a3 pool of the remaiaing 16 rabbits with 1§
rabbits from 2 previcus study pretieatsd with no TSP, but dosad with NO and
decontaminatad ot the same times as [CD Mo. 153§ at comtralateral sites.

Based on statistical coaparisons between historical and current
results of dermal lesion area ratios obtained for [CD Mo. 1536, (Lot Me. 5236)
there was no significant difference in the protective efficacy noted 4t any of
the M0 exposure gericds. Jelative to both no TSP and PEG S30, both cets of
resylts for Lot 5256 of [CD Mo. 1535 treatment demonstrated & significant
(P < 0.05, adjusted for sultiple comparisons) protective effect against HO at
3411 of the three exposure times.

H-6




SPECIAL REPCRT

[CD NO. 1535, AGAINST A SULFUR MUSTARD CHALLENGZ

b
?
THE EFFICACY OF LOT 5258 OF THE TCPICAL SKIN PROTECTAWY, E
¥
2
B
5

1.0 INTRCOUCTION

This report presents the results froa a special study conducted
under Medica! Research and Etvaluation Facility (MREF) Task 89-03, entitled
*“Test Lp to Ten Candidate Topical Protectants®. In this study, the efficacy
of pretreating rabbit skin with a specific manufactured lot (Lot No. 5235) of
Multi-Shielde {ICD No. 1536), a new topical skin protectant (TSP), was
evaluated against percutanecus by adsministered HD. The objectives of this
study were to determine whether current results from a topically applied,

0.1 sm-thick, layer of this gpecific lot of ICD No. 1536 were consistent with
those from a previous test, and whether increased protection against exposures
to KD relative to both no TSP and the protection affurded by a control TSP was
avident following ICD Mo. 1536 application. The evaluation was conducted
using a rabbit model. Efficacy against KD exposure was determined from
statistical tests based on tha estimation of lesion area ratios (LARs) for
each test site. LARs were calculited from the ratio of the HO-inducad iezion
area from each test site relative to thalt of & nca-pretreated, &4 hre
decontaminated control site on each rabdit. The study was performed in
accordance with the phase on- “rovisions for HD testing under Hedical Research
and Evaluation Facility (MREF) Protacol 58 (Attachment A).

2.0 METHODS

2.] Test Materials

H0 was obtained from the U.S. Army Medical Research and Qevelopment
Comsand [USAMROC). Chemical purtyvy and appropriate identification were the
resporis‘Sility of the USAMROC, The HO used in these studiet was identified as
being from Lot No. U-6216-CT.7-N-1. For quality control purposes, HO lots are
paricgically assayed for purity and stability at the MREF using an KO standard
reference mataridl supplied by the USAMROC. Based on MREF gas chrumatographic

o e ot o
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analysis, HO frem Lot No. U-8215-CTF-N-1 was found to be 82.3 percent pure at
the time of the study.
The test TSP, identified as (CD No. 1536 (Lot No. 5256), was
supplied by the U.S. Army Medical Research [astitute for Chemical Jeferse
’ (YSAMRICD). Chemical purity and appropriat: identification were the

rgspensibility of the USAMRICD.
The control TSP was abtained from Union Cardide Corp., and consisted

of a proprietary mixture cf polyethylena glycol (Cartowax®; Lot do. [S-4Q3051)
having an average molecular weight of 540 daltons (PEG 530).

2.2 Animal Modei

<
< Twenty-four, specific pathogen free, New Zezland White (albino),

<male rabbits weighing initially between 2.0 and 4.0 kg in weight were subplied
by Hazleton Laboratories. Rabbits were chosen for this study becausi we have
s’Ehificant prior experience evaluating the percutaneous effects of HO and *he
gpplication of candidate T3Ps with this species. [n accardimge with the
routine provisions of MRCF Protces! 33 (Attachmsnt A;, the animais were
randomly assigned to three weight-hcacgenized treatmant groups of eight
aqi@als each and were prepared for tredtment pricr to study initiatiocn.

' 2.3 Study Design

The methods detailed in MREF Protocal 58 {Appendix A) for phase one
HD dosing only were followed in performing this study. The clipped dorsa of
each rabbit was delineated into seven dosing areas of 2.5 cm by 5 cm which
were designated as sites A through G as shown below:

Anterior < > Posterior

AlC|E]|G]Right

Midline
810 F Left
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The dosing area designated “G" was designated as a TSP-untreated control site.
To each of three 2.5 x 5.0 ca dosing areas (3, 0, and F) cn all 23 animals, a
0.13-aL volume of ICD No. 1536 was appiied from a | mL syringe (no needle) and
spread to a uniform target thickness af 0.1 ma. The coatrol TSP was similarly
applied to each of three 2.5 x 5.0 ca dosing areas (A, C, and €) on eight of
the 24 animals. The remaining 16 rabbits were not pretr2ated at sites A, C,
and E. Each TSP was allowed to remain undisturbed on the radbit's back for
agproximately 80 min prior to HO challenge. Then, | ul of HO was applied to

each of the TSP-treatad test sites and the untreated cuntrol sites from a 1 a4l

gastight syringe equipped with a sharp-tipped needle. (are was exercised to

ensure that the TSP layer was not mechanically disturbed in the dosing
process. At the protocol-specified decontamination times (i.e., 1, 2, and
4 hr), each of the TSP applicatvion sites was decentaminated with a
five percent NaJCl solution followed by a distilled watar rinse. The
TSP-untreated control site "G® was similarly decontaminated imediately prior
to the initiation of dermal lesion area evaluation {approximately 20 to 24 hr
after HD applicaticn). ’
Twenty-four hours following Hl-oxposure, lesion lengths and widths
were estimated from all HD dose sites, and ansoiute j2¢'on areas were
calculated. Absolute lesion area data from all TSP treated sites were
expressed as LARs, i.e., ratios of the lesion area from KO-exposed test sites
to the TSP-unprotected, HD-exposed, 24 hr-decontaminated contrel lesion site
on each rabbit (i.e. site °G*). Thus, 24 LARs were estimated for ICD
No. 1536, eight for the control TSP, and 16 for no-TSP sites at sach expcsure
period. The control TSP LARs were statistically compsred for cowpatibility
with historical control data previously obtained under similar test
conditions. The LARs for ICD No. 1536 pretreatment versus those for control
TSP treatment were then statistically compared using an unpaired t test with
the overall alpha level set at 0.05 in order to contrast the protective
efficacy of [CD No. 1536 relative to 1ts previous findings., Finally, the
current and historical data for [CO Ho. 1536 were similarly compared to the
historical data for the control TSP and no TSP. To increase the statistical
power of the zomparison, the historical LARs for the control TSP were used for
this comparison if the LARs from the current control TSP sample were found to
be compatible with those of the historical data sat.

H-9
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3.0 RESULTS

Areas of lasiuns resulting from application of 1 gL of HD for
individual animals are shown in Table 1. Unisariate statistics for absolute
HD lesion areas are shown in Table 2. Statistical comparison of current
results for ICD No. 1536 efficacy relative to the historical resuylts, the
PEG 530 control and no TSP, and assogiated univariate statistics derived frum
HD LARS expressed as a percentage of the control dose site on the zame rabbit
are shown in Table 3. A summary of the histarical LARs for the control TSP ig
shown in Table 4.

The number of rabbits (N = 163) and ihe mean LARs representing the
PEG 5S40 quality control data base in Table 4 do not match trose shoawn in
Table 3 for PEG 530 (N = 139). The reason for this is that during the conduct
of Task 89-03 three sets of eight rabbits were found to be outside cr=itical
limits and has to be replacad by additional sets (total » 24 rabbits) for a
total of 139 rabbits in Table 3. However, all rabbits, even thosz in sets
which exceeded the upper or lower conirol limits, were retained in the PEG 54G
quality contrcl data base (Table 4}. One reasas for this was thac otherwise
the critical limits ~ould become claser to the meaa ag TS? serzening
proceeded, thereby moving the range for accedting 4 sat of eight animals far a
study. Table 4 indicates that LARs for the control TSP fell within the upger
and lower critical limits as required for conducting a valiu study.

Since the current data from the TSP contral sites wers found to be
statistically compatible with the historical data, statistical comparisons
could be made between the historical lesion ’rea data for the control TSP and
that of both sets of results for [CD Mo. 1535. As shown in Table 3, the
current assessaent of ICD No. 1535, (Lot Mo. 5256) was completely consistent
with the histarical assessaent. 8oth sets of data indicated ICD No. 1536 to
be statistically superior to both PEG 540 and no TSP pretreatment at the
overall 5 percent significance level,

b
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f _! TABLE 2. IN VIVO ASSESSMEMT OF TOPICAL SKIM PROTECTANTS
: INCEXED 8Y HD LESION AREAS (sq. mm) RESULTING
1 FRCM THREE EXPOSURE PERICDS
! ]
; ] Time After Dosing to
Decontaminaticn
‘ ] TSP 1 hr 2 hr 4 hr
Historical Run N 24 24 24
g ICD No. 1536  MEAN 57.5 79.6  141.3
Lot Mo. 5256 SO 98.7 111.5 182.4
' None N 31 3 31
{ g MEAN 131.5 138.6 226.9
| 5D 62.9 70.5 78.3
: g Current Run N 2 2 22
_ ICD No. 1536  MEAM 4.1 65.2 102.9
Lot No. 5256  SD 63.5 76.5 108.5
ﬁ PEG 540 N 139 139 139
MEAN 165.2 211.5 267.9
S0 89.4 97.6 124.7
[ - g
.:" g
¢ |
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;
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TABLE 3. IN VIVO ASSESSMENT OF TOPICAL SKIN PROTECTANTS
TTSPY INOEXED 8Y HO LESION AREAS RELATIVE TC
UNPROTECTED SITE (%) RESULTING FROM THREE

EXPOSURE PERICOS

Time After Oosing to

Qecantamination
TSP 1 hr 2 hr 4 hr Scorer”
Historical Run N 24 24 24 24
ICO No. 1536 MEAN 11.03 A 16.31 A 28.44 A 0.183 A
Lot No. 5256 S0 12.91 18.47 28.84 0.188
Current Run N 22 22 22 22
ICD No. 1538 MEAN 11.92 A 19,754 31.35A 0.219 A
Lot No. 5256 ] 12.51 13.64 19.33 0.132
PEG 540 N 139 139 139 132
HEAN i8.04 8 43,37 B  52.47 3 0.500 8
S0 14.91 15.79 20.91 0.153
None N 31 i1 k)| 1
MEAN 46.128 67.30¢C 78.19¢C 0.639 C
S0 24.39 38.22 25.39 0.:82

*Groups having statistically indistinguishable means are indicated
with the same letter at eiach exposure pericd and Score, ,
v*Mean of l-, 2-, and 4-hr relative areas, expressed as a fraction.
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TABLE 4. HISTORICAL PEG 540 CONTRCL VERSUS _URRENT MEAN LESIONM

AREA RATIOS (PERCENT RELATIVE TO MO-7SP CONTROL SITE)

Time from Exposure to Decontaminaticn

1 hr 2 hr 4 hr

Historical (urrent Historical Current Historical Current

ucL
Mean
Lt

163 7 153 7 163 7
0.1 64.6 82.1

37.2 5.4 48.8 37.6 62.2 46.9
24.4 3.1 42.1

UCL » Upper critical limit, mean + J standard deviations
LCL = Lower critizal limit, mean - 3 standard deviations

H-14
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4.0 CCONCLUSICAS

Current testing of [CD No. 1536 (Lot No. 5Z58) in the MREF Task 39-
03 Phase | screen demonstrated complete consistency with the historical
assessment in its protective efficacy against HD challenge. [CO No. 1535
(Lot So. 5256) demonstrated significant (P < 0.05) protective efficacy against
an HD challenge relative to that of the control TSP (PEG 5330) and absalute

efficacy relative to no TSP,

5.0 RECORD ARCHIVES

Records pertaining to the conduct of this study 3re contained in
Battelle Laboratory Notebook No. MREF - 220. Pre-study animal quarantine and
observation records are on file at the MREF. All original data, as well as
the original copy of this regort will be maintained at the MREF until
forwarded to the USAMRICD at the conclusion of the contract.
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APPENOIX I

The Efficacy of Lots 5256, 11JANS1BH, and 03JAN9IAH of the Topical Skin
Protectant, ICD No. 1536, ngainst a Sulfur Mustard Challenge
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EXCCYTIVE SLMMARY

Tais renart describes the cancduct of and provides the results from,

secial studv conducted under Medical Research and Evaluation Facility
(VREF) Tasx 89-13, “Test Up to Ten Candidate Topical Protectants™, which was
designed to evaluate and ccmpare the impact of treatment w'th three specific
arcducticn lots of a candidate topical skin protectant, Multi-Shielda {iCD
No. 1836, manufacturer's Lot Nos. 3256, 11JANILIEH, and 03JAN91AH), to protact
against the percutanecus toxicity of sulfur mustard (2,2'- dichlorodietny!
sulfide; MO) using a rabbit model. Lot number 525§ of the candidate s«in
protestant was previcusly tested at the MREF, and the resulss were repcrted in
a lettar resort to U.S. Army Medical Research and Develcpment Command
(USAMRDC) dated 17 August 1550. The purpose of the present study was to
assess the efficacy of IC) No. 1336, Lot Nos. 5256, l1JANGIBH, and 03JANILAH,
relative to a control topical skin protectant (TSP) and establish the absolute
efficacy of each relative to no TSP. The nominal application thickness of the
T.> was 0.1 mm (using an application rate = 0.0l ml/ca®), and HD applications
ere fixed at 1.0 4L per dose application site. HO toxicity was assessed
following exposures for three different durations (1, 2, and 4 hr) prior to
decontamination of each applicatiaon site. In order to demonstrate and
cortrast the efficacy of ICD Lot Nos. 5256, 11JANGIBH, and Q3JANG!AH relative
to a control TSP, dermal lesion areas from sites treated with each lot of the
cest TSP were calculated and were then statisticaily compared with pooled
nisterical lesicn area datz from sites similarly treated with the control
(which was a mixture of polyethylene glycols having an average molecular
weight 2f 540 dal~ns; PEG 540). Results from ICD Nos. 5256 and 11JANGiSH
were also compared with data from previous studies conducted using each TSP

and under similar test conditions.

Based on statistical comparisons between current and historical
recylts of dermal lesion area ratios cbtained for [CD No. 1536, Lot Nos. 5256
and 11JAN313H, the curraat data for Lot Mo. 5256 was statisticaliy equivalent

2" Eall

(P~ J.05) to histarical data, but the current data for Lot No. 11JANGISH
indicated substantially increased effica~- (P < 0.05) relative to itls
performance in the previsys study.
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8ased on statistical compariscns between current results ¢f dermal
Yasion area ratios chtained for [CD Mo. 1336, Lot Nos. 5258, 11JAN9'3H, ard
Q3JANG1AH, thare was ne significant difference (P > 0.05, adjusted for
multiple ccmparisons) in the protactive efficacy noted at any of the HD
axgosure pericds between [CD Lot Nos. 03JANI1AH and 5256, which were
statistically petter (P < 0.05, adjusted for multiple ccmparisons) than [CD
Lot Ho. 11JANGLBH at the 1- and 2-hr exposure periods. All of tne ICD

No. 1536 lots were statistically equivalent at the 4-hr exposure pericd and
were statistically better than PEG 540 at all exposure periods.




SPECISL REFCRT

TRE ZFFICACY OF LOTS 5256, LIJANSIZH, AND Q3JANGIAH QF THE TOPICAL SKiN
BISTICTANT ICD HO. 1538, AGAINST A SULFUR MUSTARD CHALLENGE

(v b =

1.0 INTRCCUCTICH

This report presents the results frea a special study conducted
under Medical Research and Evaluaticn Facility (MREF) Task 89-33, entitled
"Test Up ta Ten Candidate Topical Praotectants”. In this study, the efficacy
of pretresating rabbit skin with specific manufactured lots (Lot Nos. 5256,
11JANGIBH, and 03JANGIAR) of Multi-Shields (ICD.No. 1536), a new topical skin
protectant (TSP), was evaluated against percutanecusly administered HO. The
objectives of this study were to deturmine whether current results frcm a
topically applied, 0.1 mm-thick, layer of specific lots of [CD Nos. 1536 were
consistent with their results from a previous test, and whether there were
significant differences detectable between each of the previously tested lots
axd the results obtained with an additional lot, 03JANGLAH, being evaluated
for- the first time, The evaluation was conducted ysing a rabbit madel.
Efficacy against HD exposure was determined frem statistical tests based on
the estimation of lesion area ratios (LARs) for each tast site. LARs were
calculated frem the ratio of the KD-induced lesicn area from each test site
relative to that of a non-pretreated, 24 hr-decontaminated control site on
each rabbit. The study was parformed in accordance with the phase one
provisions for HD testing under MREF Protocol 53.

2.0 METHCOS

2.1 Tast Materials

kD was obtiined frcm the U.S. Army Medical Research and Develcsmant

cmmand (YSAMRCC). Chemical purity and appgropriate identificaticn were the
respansibility of the USAMROC. The HD used in these studies was identified as
being from Lot Mo. U-6216-CTF-N-1. For quality ceatrol ourposes, HO lots are
pericdically assayed for purity and stability at the MREF using an HO standard
refarence matarial supplied Dy the USAMROC. Based gn MREF gas chremateqraghiz
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37515, kD from Lot No. U-6218-07F-N-1 was found to be approsimately
33 parg2nt pure at the tirme cf the study.
@ test TSPs, identified as ICD Nos. 1536 (Lot Nos. 5256,
LLJANSIZH, and 03JAN91AH), were supplind by the U.S. Army Medical Research
[astitute for Chemical Defense (USAMRICD). Chemical purity and appropriate
identification were the responsibility of the USAMRICD.

The control TSP was obtained frem Union Carbide Corp., and consisted
of a precprietary mixture of polyethylene glycol (Carbowax®; Lot No. [S-403051)

having an average molecular weight of 530 daltons (PEG 540).

2.2 Animal Model

Forty-eight, specific pathogen free, New Zealand wWhite (albino),
male rabbits weighing initially between 2.0 and 4.0 x§ in weight were supplied
by Mazieton Laboratories. Rabbits were chosen for this study because we have
significant prior experience evaiuating the percutaneous effects of HD and the
application of candidate TSPs with this species. [n accordance with the
reutine provisions of MREF Protocol 58 (Attachaent A), the animals were
randemly assigned to two weight-homogenized treatment groups of eight animals
each per day of dosing and were prepared for treatment prior to study

initiation.

2.3 Study Design

The methods detailed in MREF Protocal 58 (Appendix A) for phise one
HO dosing only were followed in performing this study. The clipped dorsa of
each rabdit was delineated into seven dosing areas of 2.5 ¢m by 5 cm which

were designated as sites A through G as shown below:
Anterior < > Posterior

alc|e|e]|Rigne

Midline
B[O} F Lefe
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PoLIgTm; oamen 125037320 U3 wds Z2sijmated ds @ TSP-untr2atel fIntr’ oo
Trosoimosd otmres 2.5 x 8.0 ¢m od2sing areas (3, 0, and 7)) cn 28 anmimals, 2
IosU vsiume of ICC No. 1338, Lot No. 5258 was agplied frzmoa 1 mL syringe

(~z n=a2le) and spread to a unifsrm tarjet thickiess of 0.1 mm, The ccrirol
TSP war similarly agplied to each of three 2.5 x 5.0-cm desing aresas (A, C,

} an the same 24 animals. In another set of 23 rabbits, Lot Nos.

%5.84 ana CIJANGIAH of [CD No. 1536 were similarly spread cn contraiziar:!
sices of the corsa. Each TSP was allowed to remain undisturded cn ihe
razsiz's Sace far apcroximately €0 min prior to HO challenze. Then, 1 ui of
M) w~as azplied ta ezcn of the TSP-treated test sites and the untreated control
sites frem a 1 sl gastight syringe equipped with a sharp-tipped needle. C(Care
was exerciscd to ensure that the TSP layer was not mechanically disturied in
the dosing prccess. At the protccol-specified decontamination times (i.e., 1,
2. and 3 hr), each of the TSP application sites was decentaminated with a
five perzent NaCC! solution followed by a distilled water rinse. Th2
TSP-untreated cantrol site "G* was similarly decontaminated immediately prior
to the initiation of dermal lesion area evaluation (approximately 20 to 24 hr
after KD application).

Twenty-four hr following HD-exposure, lesion lengths and widths wers
estimaced for all HD dose sites, and absolute iesion areas were calsulated.
Absolute lesion area data from all TSP treated sites were expressad as LARS,
i.e., ratios of the lesion area from HD-exposed test sites to the
TSP-unprotected, HD-exposed, 24 hr-decontaminated contrul lesion site on each
rabbit (i.e., site *G"). Thus, 24 LARs were estimated for each lot of ICD
No. 1536 and the control TSP at each exposure period. The LARs from Lot
Nos. 5256 and 11JANGIBH were statistically compared for compatibility with
histsrical data previously obtained ynder similar test conditions. The LARS
for esch lot of ICD No. 1536 pretreatment and those for control TSP
pretreatment were then statistically compared using an unpaired t test with
the overall alpha level set at 0.05. To increase the statistical power of the
comparison, the histarical LARs for the control T3P were used for this
cempariscn if the LARs frem the current control TSP sample were fcund to be
cempatible with those of the historical data set.
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3.0 RESULTS

are3s of iesicas resulting frem the application of 1 4l of KD o tn2
irdividual animals are shcwn in Table 1. Univariate statistics for absolute
HO lesion areas are shcwn in Table 2. Uaivariate statistics ‘derived frcm HD
LARs expressed as a percentage of the control dcse site on the same rabdit,
aleng with result: of contrasis between the three lots of ICO No. 1336 and
PEG 540, are shown in Table 3. A summary of the historical LARs for the
control TSP is showa in Table &, '

The number of rabbits (N = 187) and the mean LARs representing the
PEG 540 quality control data base in Table 4 do not match those shcwn in
Table 3 for PEG S30 (N = 163). The reason for this is that during the ccnduce
of Task 89-03 three sets sf eight rabbits were found to be outside critical
Timits and had to be replaced by additional sets (total = 24 rabbits) for 2
total of 139 rabbits in Table 3. However, all rabbits, even those in sets
which exceeded the upper or lower control limits, were retained in the PE3 510
quality control data base (Table 4,. One reason for this was that otherwise
the critical limits would beconme closer to the mean as TSP screening
proceeded, thereby rcducing the range for accepting a set of eight animals for
a study. Table 4 inrdicates that LARs for the control TSP fell within the
upper ang lower critical iimits as required for conducting a valid study.

Since the current data from the TSP control sites were found to be
statistically compatible with the historical data, statistical comparisons
could be made between the historical lesion area data for the control TSP and
for all lots of ICD No. 1535. The current assessment of ICD No. 1536, (Lot
No. 5256) was completely consistent with the historical assessment. However,
the current assessment of Lot No. 11JANS1BH indicated it had significantly
more efficacy then in its previous assessment.

Using all historical and current standard TSP data and all current
ICO No. 1536 data, the myltiple comparisons test indicated statistical
equivalence between Lot Nos. 5256 and 03JANGIAH at all exposure periods.
These lots were significantly better than Lot No. 11JANGIBH (the lot which had
shown a .oorer performance in previous tests) at the l- and 2-hr exposure
periods, but the three lots were equivalent at the 4-hr exposure seriod., All
three lots of [CD No. 1536 were better than the standard TSP, PES 530, at all
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TABLE 2. IN VIVO ASSESSMENT OF TOPICAL SKIN PROTECTANTS

:] THOEAED 3Y HO LESION AREAS (sq. mm) RESULTING
FRCM THREZ EXPQSURE PERIOOS
Time After Dosing to
:) Dacontaminaticn
TSP 1 hr 2 hr 4 hr
ﬂ 03JANG1AH N 24 24 24
MEAN 33.3 55.3 65.3
ﬂ $TD 27.0 §3.5 43.1
5256 N 24 24 24
MEAN 29.1 50.5 83.5
4 sT0 19.4 66.3 50.8
11JANS18H N 24 24 24
I MEAN 85.5  114.0  112.0
STD 53.0 100.7 61.0
I PEG 540 N 163 163 163
MEAN 157.7 202.2 255.7
I STD 8s5.7 94.8 121.0
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TABLE 4. HISTCRICAL PEG 540 CONTROL VERSUS CURRENT MEAN LESION
AREA RATIOS (PERCENT RELATIVE TQ NO-TSP CONTROL SITE)

Time from Exposure to Decontamination

1 hr 2 hr 4 hr
Mistorical Current Historical Current historical Current

N 187 2 187 24 187 24
uct 43.8 63.0 80.0

Mean 6.6 32.5 8.0 2.3 61.0  52.5
LeL 2.5 33.0 42.0

UCL = Upper critical limit, mean + 3 standard deviations
LCL = Lowar critical limit, mean - 3 standard deviations
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three exposure periods. The overall index of perfcrmance, called Score in
Table 3, showed this order of protective efficacy: 03JANGIAH = 5256 >
11JANG13H > PEG 540.

4.0 CONCLUSIONS

Current testing of [CD No. 1536 (Lot No. 5258) in the MREF Task
89-03 Phase 1 screen demonstrated ccaplete consistency with the historical
assessaent in its protective efficacy against HD challenge. Lot
Nos. G3JANG1AH and 5256 were equivalent in their protective efficacy against

HO challenge, which was better than Lot No. 11JANILBH, despite the significant

improvement in the latter relative to pravicus test results. All three ICO
No. 1535 lots were significantly Letter than PEG 540 against HD challenge.

§.0 RECORD ARCHIVES

Records pertaining o the conduct of this study are contained in
Battalle Laboratory Notebook No. MREF - 220. Pre-study amimal quarantine and
observaticn records are on file at the MREF. All original data, as well as
the original copy of this report will be maintained at the MREF until
forwarded to the USAMRICO at the conclusion of the contract.

8.0 ACKHOWLEDGMENTS

The names, role in the study, and highest academic degree of the
principal contributors in this study are presenced in the following list.

Nane Title Degree

Garrett S. Dfll MREF Manager 0.V.M.

David W. Hobson Study Oirector Ph.0.

Thermas H. Snider Biostatistician R.S.

Peter L. Jepsen Study Veterinarian D.V.M,
1-14

| eyl




